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Robert B. Taylor, Chairman 


22 October 1976 


Honourable Dennis R. Timbrell, 
Minister of Energy, 

12thePloor: 

56 Wellesley Street West, 
Toronto, Ontario. 


Dear Mr. Minister: 


On behalf of the Board of Directors of Ontario Hydro, I 
hereby submit the report of the Electricity Costing & Pricing study 
team. In releasing this study for public hearings by the Ontario 
Energy Board, it would appear appropriate to review briefly those 
factors that influenced Ontario Hydro to initiate what has become 
one of the most exhaustive analyses of electricity costing and 
pricing that has ever been undertaken anywhere. 


For several years Ontario Hydro has been concerned about 
the suitability of the pricing policies and practices within the electric 
system in Ontario to the changing environment and conditions of the 
1970s. In April 1973, Task Force Hydro, in its reference to the 
principles of rate making, recommended that "Ontario Hydro adopt a 
pricing policy that will more accurately reflect the supply cost of 
electricity and that will give effect to government policies for the 
allocation of capital within the energy sector." The recommendation 
went on to say "Ontario Hydro's research programs aimed at developing 
a uniform costing philosophy based on marginal costing should be 
expanded to embrace studies of the feasibility and acceptability of: 

(a) bulk power and retail rates that vary with the time of day and 

season of year, (b) demand charges that are based on the customer's 
load at the time of the monthly or seasonal system peak rather than on 
his individual monthly peak." This recommendation provided an impetus 
to expand the research programs referred to. 
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Ontario Hydro 


Honourable Dennis R. Timbrell 22October 1976 


Ontario Hydro's submission (dated May, 1974) on bulk power 
rate proposals for 1975 included the following in the introductory state- 
ment: "Ontario Hydro, before these hearings started, committed itself 
to the making of an extensive study of its present cost allocation system 
with a view to assessing its merits as against the merits of other methods... 
Ontario Hydro intends to assess the appropriateness of this costing method 
by undertaking a major study which will investigate the feasibility of 
alternative techniques including marginal cost pricing." In its report, 
the Ontario Energy Board expressed its opinion as follows: "The Board 
is of the opinion that the matter of alternative cost allocations is worthy 
of the intensive study which Hydro has stated it will give to it." 


In September 1974, Hydro's Board of Directors formally approved 
the expanded study and so informed the Minister of Energy who, in his 
response, welcomed Hydro's initiative. 


The studies have been extensive and exhaustive and their 
completion and submission to the Minister of Energy at this time is 
several months beyond the original target. The Hydro Board has 
reviewed the study in summary form only and authorized its release 
with the following resolution: 


"1. That the Board accepts the underlying principle that 
efficiency in the allocation and use of resources in 
producing electric energy is the appropriate objective 
for pricing electricity in Ontario. 


2. That the report of the Electricity Costing and Pricing 
Study be submitted to the Minister of Energy for 
reference to the Ontario Energy Board for full public 
examination and review. 


3, That the Board does not take any position at this time 
with respect to the conclusions and recommendations 
contained in the report and that the determination of 
appropriate action in connection with such conclusions 
and recommendations be subject to consideration by the 
Board in the light of the results of the public hearings." 
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Ontario Hydro 


Honourable Dennis R. Timbrell 22 October 1976 


In emphasizing that it is taking no position on the study 
at the present time, the Board wants to make it perfectly clear that 
the whole purpose of the exercise from its inception has been to 
prepare a document that would serve as a useful focus of discussion 
conceming the development of an appropriate pricing structure for the 
electric power system in Ontario. 


The full report is contained in 10 volumes, the first of 
which is a summary of the study. Copies will be available for 
distribution early in November. At that time it is Ontario Hydro's 
intention to provide copies to its bulk power customers and we will 
be glad to provide whatever additional copies your Ministry and the 
Ontario Energy Board require. 


On be of jthe Board 


pfs 


Chairman 
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l. INTRODUCTION 


From its beginning in the late 1880s until well past the mid-point 
of this century, electricity supply was an industry with declining 
costs. Generally, as the size of the utility increased, the unit cost 
of production and supply decreased. During the early years in 
Ontario, Sir Adam Beck demonstrated the advantages of abun- 
dant and reliable electric service by making low-cost electricity 
available to the people and industry of the province through ex- 
ae the system. The key was the downward cost-price spi- 
ral. 


Until a few years ago, rate increases were few and far between. 
Electricity contributed to the growth and prosperity of Ontario. 
More recently, however, electric utility costs have gone up very 
rapidly; and they continue to rise. Rising interest rates, rising 
fuel costs, and the greater capital intensity of nuclear generation 
have been the primary factors in the increase in the cost of pro- 
ducing electricity. 


Increasing costs of raw materials have led to increasing rates for 
electricity. The issue of electricity costs and prices has become 
a controversial and closely studied one. Few are indifferent to 
the costing and pricing policies of Ontario Hydro. 


Besides the factor of increasing costs, there have been other 
social and political pressures. Environmentalists would like more 
social costs included in the price of electricity, in order to drive 
up prices and slow growth. Conservationists have called for 
zero energy growth and inverted rate structures. Others have 
suggested that prices should be used to redistribute wealth: low 
prices for the poor and high prices for the rich. Consumer 
spokesmen and industrialists would like to hold the line on 
prices, while others yet have suggested that Ontario Hydro’s 
rate structure should do all these things. 


Two factors, however, have come to loom larger than the 
others. They are availability of capital and the conservation of 
primary energy. While these problems are not new, they have 
become increasingly acute ones. 


What does this mean for Ontario Hydro and the electric utility in- 
dustry? It means an even closer scrutiny of costing and pricing- 

policies. But more than that, it means a greater concern with the 
basic resources (capital and primary energy) which Ontario Hy- 
dro, on behalf of its customers, requires of society. It means as- 
sessing the role that pricing can play to enhance the conserva- 

tion of resources allocated to producing electricity. 


Ontario Hydro has been aware of these concerns, and has 
undertaken to study them in a thorough review of its costing and 
pricing-policies. The purpose of this volume is to set forth the re- 
sults of this study and its chief policy recommendations. 


A. SCOPE OF ELECTRICITY COSTING AND PRICING 
STUDY 


Ina letter dated 15 October 1974, the Minister of Energy asked 
Ontario Hydro to identify all study areas recommended by the 
Ontario Energy Board or studies initiated internally, and to es- 
tablish priorities for these studies with proposed completion 
dates. In a reply dated 20 November 1974, in commenting on 
studies relating to the costing and pricing of electricity, the 
Chairman of Ontario Hydro stated: 


Hydro is undertaking a full scale study of this important sub- 
ject with a scheduled completion date of February 1976. Fol- 
lowing a review of the results by the Energy Board in 1976, 
we would propose to implement any changes January 1, 
1977. This is a difficult study and because of its many facets 
the staff qualified for carrying it out are those most likely to be 


actively involved in annual rate hearings, long range planning 
hearings or other special hearings affecting costs and rates. 
As mentioned earlier, to assist in preparing these analyses we 
propose to use consultants where practicable to augment our 
own staff. Interim studies of certain aspects under this gen- 
eral heading, including a review of the demand/energy rate 
split, charges for non-common facilities and non-standard 
rates for such as interruptible service and furnace loads, 
should be available early next year. 


The undertakings mentioned above were entrusted to a steer- 
ing-committee on electricity costing and pricing. 


In general terms, the Steering-Committee’s responsibilities were 
to initiate a review of Ontario Hydro’s present costing and pric- 
ing-practices, and to recommend changes in policies and prac- 
tices where warranted. 


The Steering-Committee established four main areas of study; 
pricing, costing, demand elasticity, and impact, to be integrated 
into an overall study undertaken by a Project Team. 


The full terms of reference for each study team will be found in 
Appendix I|. What follows here is a brief outline of the purpose of 
each part of the study. 


1. On Pricing 


a. TO make recommendations for the establishment and ap- 
proval of corporate pricing-policies for the sale of electrical 
energy. 


b. To make recommendations for the establishment and ap- 
proval of rate structures and pricing practices, consistent 
with the afore-mentioned corporate policies for the sale of 
electrical energy to municipalities, retail system customers, 
and direct customers. 


c. To make recommendations for the establishment of rate 
structures and pricing practices consistent with the afore- 
mentioned corporate policies for the resale of electrical en- 
ergy by municipal utilities to their customers. 


2. On Costing 


a. To make recommendations for the establishment of appro- 
priate principles and methods for determining electricity 
costs. 


b. To make recommendations for the establishment and ap- 
proval of appropriate principles and methods for allocating 
electricity costs to cost-of-power functions. 


3. On Demand Elasticity 


To provide interval estimates of the elasticity of demand for elec- 
tricity in Ontario with respect to price and income, and of the 
cross-elasticities with respect to the price of alternative sources 
of energy. 


4. On Impact 


To assess the impact on customers, and on the economy of 
changes in the costing and pricing of electricity in Ontario. 


B. APPROACH TO THE ISSUES 


Essentially there are two main areas of costing and pricing pol- 
icy on which the study focused, revenue requirement and pric- 
ing-objectives. 


C. REVENUE REQUIREMENT 


Ontario Hydro is a Crown corporation. The corporate purpose is 
found in Section 24, Subsection 2 (c) and Sections 58 and 84 of 
the Power Corporation Act. Briefly stated, it is ‘‘to generate and 
produce power in Ontario and to make it available for use 
through transformation, distribution, delivery and sale’’. 


The corporate objective flowing out of the corporate purpose 
has been stated as follows: 


To supply the demands of the people of Ontario for electrical 
energy at the lowest feasible cost consistent with safety for its 
employees and the public and a high quality of service to its 
customers, and subject to the social, economic, and environ- 
mental concerns of the people of Ontario. 


Ontario Hydro is a non-profit corporation. However, in any given 
year it must recover its costs. The revenue requirement reflects 
the accounting-costs of providing service in a given year, in- 
cluding net income to cover statutory debt-retirement provisions 
with any additional amounts needed to preserve financial 
soundness. Hence the revenue requirement determines the 
amount of money that must be obtained through rates. The pro- 
cedures and principles for determining the revenue requirement 
are therefore an important element in the costing and pricing- 
process. 


The analysis of the revenue requirement was undertaken in 
three segments: determination of the annual cost of power, allo- 
cation of costs to cost-of-power functions, and inflation ac- 
counting. 


The results of this study are summarized in Section Il. 


D. PRICING-OBJECTIVE 


The primary objective of any pricing-system is to generate 
enough revenue to meet the revenue requirement. However, 
there are many ways to design a rate structure to do that. If the 
pricing of electricity is to be soundly based, then it should start 
with a clear objective to guide the designing of the rate struc- 
ture. 


It is perhaps useful to consider briefly the development of pric- 
ing in the electric utility industry. At first, rates were based ona 
flat charge: so much a month for each light, each customer, 
each room, or each horsepower of connected motor load. This 
type of pricing was prompted largely by the lack of acceptable 
meters. With the wider use of metering, and as the art of rateset- 
ting advanced, a new type of rate structure was introduced, 
consisting of a service charge plus a single price per kilowatt- 
hour, which ignored any relationship between cost and use. 
This eventually gave way to a more complex structure to reflect 
decreasing costs, in the form of a declining-block energy-rate 
structure. The minimum bill was also substituted for the service 
charge, mainly owing to customer objections to ‘‘paying some- 
thing for nothing’. Over time, the fixed charges were removed 
from the end rate and included only in the initial blocks. The end 
rate then covered only the average variable costs (plus some in- 
cremental distribution costs), which led to increased consump- 
tion. This declining-block rate structure has been described in 
some of the earlier literature, and much more so recently, as 
“promotional’’. 


It is important to note that throughout this development, the two 
concepts that persisted were that the rates had to be related to 
current costs, and they had to treat customers fairly. 


Writing in 1941, Dr Thomas H. Hogg, a former chairman of On- 
tario Hydro, stated: 


Today the promotional rate structure is widely accepted 
among rate authorities . . . but thirty years ago it was a bold 
departure from custom; its results were uncertain... . 


The basic idea behind the promotional structure is this: the 
greater the load density on an electric distribution system, the 
greater the economy of operation and use of materials; the 
larger the demand for power, the greater the opportunity of 
developing large power resources and the greater the econo- 
mies which come from large-scale generation. These factors 
lower the cost of power to consumers. 


The promotional rate has played an important part in enabling 
the Commission to break the circle of high price and low con- 
sumption... . The Commission tied power charges to costs 
and kept costs low. It cut rates at every opportunity, consist- 
ent with maintaining a sound financial position. The demand 
for electricity was found to increase rapidly as its price was 
reduced.' 


While Dr Hogg’s statement was presented from the perspective 
of the 1940s, it is interesting to note how he perceived the sensi- 
tivity of demand for electricity to price. There have been many 
changes in pricing-policy over the years. However, economies 
of scale and the declining block energy-rate structure have 
been the keystones of pricing until recent years. 


Inflation, conservation, and social and environmental considera- 
tions, in particular, have been responsible for many rate-struc- 
ture proposals in recent years. All administratively practical pric- 
ing-alternatives received serious consideration in this study. 


The chief pricing-objectives which the study team considered 
were fairness, redistribution of wealth, conservation, environ- 
mental protection, and economic efficiency. There is at least 
one alternative rate structure which would meet each of these 
objectives, and for some there are several. Furthermore, pric- 
ing-objectives are not necessarily mutually exclusive. The alter- 
native pricing-objectives may be briefly outlined as follows: 


1. Fairness 


This requires an approach to pricing which the users of electric- 
ity and other interested parties consider fair. Fairness is one 
pricing-objective that has natural appeal. There are several rate 
structures that meet this pricing-objective, one of which is con- 
sidered to be the current rate structure. Any rate structure 
should meet the criteria of fairness on which there is general 
agreement in the community. 


2. Redistribution of Wealth 


It has been suggested that one object of pricing should be to 
achieve a fairer distribution of wealth. Under this pricing-objec- 
tive, some form of ‘ability-to-pay’ scheme would have to be de- 
vised. This approach would introduce serious administrative 
problems, including the determination of need. Again, several 
rate structures and schemes have been suggested, among them 
lifeline rates, energy stamps, and an energy tax credit. 


3. Conservation 


Another object of pricing could be conservation. There were 
some difficulties in defining conservation. Generally, however, 
the conservation objective has been interpreted as meaning a 
rate of growth substantially lower than historical levels, such as 


'1Thomas Hogg's remarks on the promotional rate structure may be found in The 
People’s Power, by Merrill Denison (1960), p. 103. 


zero energy growth, or a reduction of future growth projections. 
The leading rate structure associated with conservation is the 


‘inverted’ rate structure, with rates set to achieve the desired 
growth rate. 


4. Environmental Protection 


Protection of the environment is another possible object of pric- 
ing. To be fully effective, such a pricing-objective would entail 
the concept of ‘shadow pricing’. That is, the price of electricity 
would be based not only on the internal costs Ontario Hydro 
faced, but also on external costs (not valued in the market) of 
producing electricity. 


5. Efficiency 


There are others who suggest that the primary object of pricing 
policy should be economic efficiency. The price structure would 
be designed to contribute to the efficient allocation of the re- 
sources devoted to producing electricity. In order to meet the 
objective of efficiency, prices should be based on marginal 
costs. That is, such a price structure would reflect the increased 
or reduced costs of producing electricity and delivering it to the 
customers that resulted from their decisions about using it. 


Sections lll, |V, and V consider the alternative pricing-objective 
more closely. In Section Ill, “Demand Elasticity and Pricing’, the 
sensitivity of the demand for electricity to price is considered. 
The issue is of importance in choosing the pricing-objective. In 
Section IV, the proposed pricing-objective and pricing-principles 
are set forth. Alternative pricing-objectives are discussed in Sec- 
tion V. 


The proposed rate structure and illustrative rate schedules are 
provided in Section VI for both the bulk system and the munici- 
pal retail systems. Section VII outlines the pricing-proposals for 
interruptible power service. 


The last section deals with the implications of the recommended 
changes in costing and pricing-policy. It briefly outlines what is 
involved in conducting an impact study, and summarizes the re- 
sults of the impact analysis. 


Figure 1 


ONTARIO HYDRO 


1975 ANNUAL COST OF POWER 
MILLIONS OF DOLLARS 


STATEMENT OF STATEMENT OF 
TRANSACTION FINANCIAL POSITION OPERATIONS 


159 Opening Fuel Inv. 
383 Net Purchases 
(253) Usage 


289 Closing Fuel Inv. 


7447 Opening Fixed Assets 
1473 Additions 
(32) Writeoff 
(25) Retirements & Adj’s 


8863 Closing Fixed Assets 


1093 Open.Acc’d. Depr’n. 
168 Net Annual Depr’n. 
(25) Retirements & Adj’s 


1236 Closing Acc’d. Depr'n. 


156 Depreciation 
156 


Annual 


Operations, Mtce., & Admin 


316 


Power Purchased 


Expenditures 72 


Nuclear 
Agreement Payback 


21 


Miscellaneous Accruals 
& Deferrals 


Extraordinary Item (1) 


60 


460 Gross Interest 
(168) Interest Capitalized 
(38) Investment Int., etc. 


254 Interest Expense 254 


Interest 


Secondary Revenue 


Receipts 
(43) 


Equity Charges 


Financial 78 
Provisions 
& : 
Appropriations Stabilization of Rates 


it (139) 


(1) Cancellation of Bruce Heavy Water ’C”’, 
composed of actual expenditures and 
estimated liability. 


Total Revenue Requirement 


1028 


Il. THE REVENUE REQUIREMENT 


The level of revenues necessary for Ontario Hydro to provide 
the resources to meet society's electricity demands is referred 
to as the revenue requirement. Ontario Hydro has an obligation 
to ensure that the level of the revenue requirement is appropri- 
ate. Revenues should neither be excessive nor fall short of cov- 
ering annual operating-costs, including the net income needed 
to protect the financial soundness of the utility. Thus the princi- 
ple is that the revenue requirement should fairly reflect the oper- 
ating-costs for the given operating-year. The traditional ac- 
counting methods are therefore used to arrive at the revenue 
requirement. 


The Study team analysed three areas bearing on the determina- 
tion of the revenue requirement: 


1. Determining the annual cost of power, 
2. Allocation of costs to cost-of-power functions, and 
3. Inflation accounting. 


A. DETERMINING THE ANNUAL COST OF POWER 


The annual cost of power reflects historical costs: in other 
words, costs at the dollar value prevailing at the time of the 
transaction. Since these costs form the basis for the annual rev- 
enue requirement, they were examined to ensure that they are 
properly determined and are gathered in a manner suitable for 
allocation. 


1. Division of Costs Between Current and Future Periods 


Ontario Hydro’s total annual expenditures are incurred for items 
related to the current production and supply of power, such as 
fuel, and for items required for the future production and supply 
of power, such as the construction of a new generating-station. 
To determine the annual cost of power, one must divide annual 
outlays between those that provide current benefits and those 
that provide future benefits. Furthermore, one must determine 
what share of outlays made in earlier years provides benefits to 
current customers. 


2. Current-Period Costs 


The cost of power for a given year consists of the sum of those 
costs classified as current, the share of the previously incurred 
costs deemed to benefit current customers (e.g., depreciation), 
and any charges for equity. The components are included in the 
Corporation's Statement of Operations, and may be shown 
graphically as in Figure 1. A discussion of each component is 
contained in the following pages. 


3. Fuel Costs 


Fuel costs for fossil-fired generation are charged to the cost of 
power on an average inventory basis. With coal, separate inven- 
tory accounts are maintained for stocks held in bulk storage. 
Shipments are made from the bulk-storage locations to the coal 
piles at individual stations, for which separate inventory ac- 
counts are also maintained. The transfers from bulk-storage 
coal inventory are charged at the average monthly inventory 
cost of coal, plus freight and storage charges. Average inven- 
tory costs are also calculated monthly for each station's coal in- 
ventory account. These average prices, which cover not only 
the bulk inventory costs but also any further freight costs, are 
used to calculate the cost of each type of coal consumed as re- 
ported by the station. 


Oil is currently consumed only at one location, and is also 
costed on an average inventory basis. 


Since natural gas feeds straight from the supplier’s distribution 
system, Ontario Hydro does not store it, and no inventory ac- 
counts are required. Consumption is costed at the contract 
price. 


For nuclear generation the charge to fuel expense is made at 
the average price of finished fuel inventory at the time the reac- 
tor is refuelled. Inventory accounts are maintained for uranium 
concentrate (raw material), refined uranium oxide (work in prog- 
ress), and finished fuel. With the Nuclear Power Demonstration 
Generating Station, where the nuclear reactor is owned by 
Atomic Energy of Canada Limited (AECL), steam is purchased 
from AECL to operate Ontario Hydro-owned generators. The 
cost of the steam is treated as a fuel cost. 


In determining the revenue requirement, average inventory cost 
is considered an appropriate method for Ontario Hydro to use 
for fuel costs, because it smooths the effect of price 
fluctuations, it is equally applicable in periods of inflation and 
deflation, and it is widely used by utilities and others. 


The possibility of using a corporation-wide average for each 
type of coal is currently being examined. The use of an overall 
average would simplify the accounting-transactions, while 
matching the costing-procedures to those used in setting elec- 
tricity rates. 


4. Depreciation 


Ontario Hydro’s present depreciation policy is to distribute the 
original cost of capital facilities systematically over their esti- 
mated useful lives. The purpose is to recover cost. Through de- 
preciation charges, funds become available for replacing assets 
and for other internal financing. Three separate procedures are 
currently used for depreciating major fixed assets, which com- 
prise approximately 98 per cent of Ontario Hydro’s total fixed 
assets in service. These are 


fT . the straight-line average-service-life procedure, 
2. the straight-line remaining-service-life procedure, and 
3. the sinking-fund procedure. 


All assets placed in service in 1971 or after use the straight-line 
average-service-life procedure. All major fixed assets in service 
before 1971 receive a different treatment. Fossil and nuclear 
electric generating-stations are depreciated through the 
straight-line remaining-service-life-procedure, while for the 
other assets the sinking-fund procedure is used. 


An overall assessment of Ontario Hydro’s present policy and 
procedures for depreciating major fixed assets has been com- 
pleted by the Finance Branch. The results of the study are con- 
tained in a report dated June 1975, and the associated recom- 
mendations were approved by the Board of Directors and will be 
implemented on 1 January 1977. 


The report recommends viewing depreciation as a pure item of 
cost, which attempts to reflect the actual benefit provided to 
customers by assets in service. 


A straight-line basis of depreciation for all major assets was re- 
commended because engineering-studies showed that the use- 
fulness of, or benefit provided by, all classes of major fixed as- 
sets could follow unpredictable patterns over their lives, and that 
the most rational approach was to assume that benefit was pro- 
vided uniformly throughout the life of the assets. It was further 
concluded that accurate forecasts of salvage recoveries, re- 


moval costs, or decommissioning-costs are currently not possi- 
ble, but that when such costs are identifiable and estimable with 
some degree of confidence, they should be recognized when 
establishing asset service costs. 


Three bases for depreciation have been recommended: the 
group basis; the property basis; and a combination of the two, 
which defines small groups of assets by location. This recom- 
mendation has been made possible by computerizing the depre- 
ciation processes. 


The proposed more detailed allocation of depreciation on the 
basis of smaller groups defined by location, making possible 
property-level identification of net asset values and depreciation 
charges, will permit implementing recommendations about non- 
common cost-of-power functions. 


The location-level identification will also facilitate setting net 
book values for specific assets being sold, as well as being com- 
patible with the reporting-requirements of cost centres. 


5. Operation, Maintenance, and Administration (OM&A) 


The Operation, Maintenance, and Administration (OM&A) com- 
ponent of the Statement of Operations includes 


1. The annual costs of operating, maintaining, and administer- 
ing the power system, 


2. Grants in lieu of property taxes, and 
3. Water Rentals. 


The treatment of the OM&A components can be summarized as 
follows: 


a. Operations 
Charged totally to the cost of power. 


b. Maintenance 


Routine maintenance is charged to the cost of power. If, howev- 
er, the outlay is substantial and the maintenance results in in- 
creased efficiency, usefulness, capacity, or life of a physical as- 
set, the charge is to capital. Repairs to physical assets that 
maintain a satisfactory operating-condition and do not extend 
the life of the asset are charged to the cost of power. 


c. Administration 


To some extent, these costs can be specifically identified as per- 
taining to capital or as current costs. Where a distinction is not 
possible, the division between the cost of power and capital is 
presently reached through procedures described in the follow- 
ing section on overheads. 


Overheads are defined as the cost of administrative activities 
and supporting services which are not identifiable with the oper- 
ation, maintenance, or construction of specific physical assets. 
Overhead activities that contribute to the ongoing aspects of the 
business are charged to current operation. Overhead costs from 
constructing physical assets are charged to capital. Overheads 
are also related to costs recovered from outside parties. 


Overheads relating to construction of assets cannot always be 
precisely identified, and the division of overhead costs between 
capital work and current operations is reached by classifying the 
overheads involved with capital work into three categories: 


1. Category 1. Expenses relating directly to construction activi- 
ties, though not to specific assets, are capitalized at 100 per 
cent. 


2. Category 2. Expenses having a capital content between 15 
and 100 per cent are capitalized at a rate which is currently 
about 30 per cent. 


3. Category 3. Expenses having a minor relationship with the 
Capital Construction Program (15 per cent at most) are cap- 
italized at 10 per cent. 


It is recognized that this process is not precise; but it is felt that 
the overheads capitalized are reasonably correct, and that 
added refinement would require extensive record-keeping. Sev- 
eral aspects of the current procedure are questionable, particu- 
larly the way that overheads capitalized are credited to current 
operating-accounts. 


The Finance Branch is planning a study on overheads, which 
will include concerns that have been expressed about cost allo- 
cation. Because these concerns are in the nature of refine- 
ments, they are not expected to produce any changes that will 
greatly affect the level of costs or the allocation process. 


d. Grants in Lieu of Taxes 


For the most part, taxes and grants are assessed and paid in the 
current year. Where they are not, the share to be paid in the fol- 
lowing year is estimated and accrued, so that the accounts 
properly represent the cost for that year. 


e. Water Rentals 


In the Statement of Operations water rents are included as an 
OM&A cost. These water rents are payments made under vari- 
ous water-power lease agreements with governmental or quasi- 
governmental organizations. Most of the payments are based on 
the net energy generated at the hydraulic generating-stations, 
and are calculated at rates established by the various long-term 
agreements. Water-rent payments are adjusted by an accrual 
system, so that the charges to the cost of power each year re- 
late exactly to energy generated in that year. 


An examination of the OM&A costs of the various organizational 
units revealed no serious problems. The only item of signifi- 
cance was the practice of charging for internal uses of electric- 
ity at rates that include equity charges. These equity charges 
correspond to the profits of a private firm, and it is not accepia- 
ble accounting-practice to realize profits on internal transac- 
tions. As a result of the investigations and a recommendation 
from the external auditors, corrections have been made. 


6. Purchased Power 


Purchased power consists of contracts negotiated on a long- 
term firm basis, and purchases of emergency power and energy 
to cover short-term deficiencies in Ontario Hydro resources. 


Firm purchase agreements provide for specific quantities of 
power and/or energy to be delivered over specified periods of 
time. The cost of firm purchased power is based on rates set out 
in the contracts. For short-term purchases, the covering agree- 
ments make provision for arranging transactions on relatively 
short notice. Sometimes a reservation for a specific number of 
weeks is made a few weeks or months in advance. Other trans- 
actions are arranged on a day-to-day or hour-to-hour basis, 
when generation is not available or when the cost of the pur- 
chase is less than the least expensive generation available. 


The rates for purchased power are determined by agreements 
and contracts. The quantities used are invoiced by the intercon- 
nected utilities at these rates, and the invoices are recorded in 
the fiscal year when the purchase was transacted. Because the 
power purchased is consumed in the current period, the total 
amount invoiced for purchased power for a fiscal period, with 


the cost of any special facilities that are required, is the correct 
cost for the period. 


7. Nuclear Agreement Payback 


Under an agreement between Ontario Hydro, Atomic Energy of 
Canada Limited, and the Province of Ontario, the three parties 
contributed to the capital costs of the first two units of the Pick- 
ering Generating-Station. The agreement requires Ontario Hy- 
dre to make payments termed ‘payback’ to AECL and the Prov- 
ince in proportion to their capital contributions. The payback 
represents the repayment of original capital cost based on oper- 
ating-savings realized by running units 1 and 2 at Pickering 
rather than equivalent coal-fired units. 


8. Interest 


An important item in the total cost of power is interest. This con- 
sists of the cost of borrowed funds, reduced by income earned 
on investments and the amount of interest capitalized. The inter- 
est cost included in the cost of power is governed by financial 
policies and accounting-practices. These are outlined below. 


a. Interest Expense 


Interest expense consists of the interest on bonds, short-term 
notes, the purchase agreement for the heavy-water plant, and 
the lease-purchase agreement for the head-office building. 


Interest on bonds and short-term notes is the annual cost of 
servicing the outstanding bonds and notes payable, and in- 
cludes interest payments, amortization of bond discount, amorti- 
zation of bond flotation expenses, and exchange. 


Interest is paid to Atomic Energy of Canada Limited on the out- 
standing balance of debt arising from Ontario Hydro’s 
agreement to purchase the Bruce Heavy-Water Plant from 
AECL. The amount of interest added to heavy-water production 
costs, and thus deferred to future operations, is presently deter- 
mined by applying the rate of interest capitalization to the net 
book value of the plant. 


b. Interest Earned 


Interest earned consists of earnings from various investments, 
including short-term investment deposits in U.S. currency, as 
well as the minor items of miscellaneous interest income and ex- 
pense. Investment income is calculated on an accrual basis, 
and includes amortization of premiums and discounts represent- 
ing the differences between par value and purchased price of 
investment bonds. 


c. Interest Capitalized 


It is Ontario Hydro’s general policy to capitalize the interest re- 
lated to funds used for assets under construction, and to charge 
other interest to current operations. In this way, present custom- 
ers are not required to pay the interest cost related to construc- 
tion in progress which benefits future customers. This policy 
agrees with currently accepted practice among utilities. The in- 
terest to be capitalized each month is calculated by applying the 
established rate to the base of construction in progress. Interesi 
is compounded annually, and ceases when an item is placed in 


service. 


9. Secondary Sales 


All sales of surplus interruptible power and associated energy to 
other power systems are classified as secondary sales. Al- 
though there are some sales to Canadian utilities, most sales by 
far are exports to the United States. 


The annual revenue recorded for secondary sales is the total of 
the invoices rendered for the fiscal period. The costs associated 
with the revenue are not separated from the total costs of On- 
tario Hydro. Therefore fuel and other costs shown on the State- 
ment of Operations include the costs of both primary and sec- 
ondary sales. 


10. Equity Financing and the Stabilization of Rates 


Ontario Hydro acquires equity financing primarily from its 
customers through rates. It is Ontario Hydro’s policy to include 
in the revenue requirement an equity charge high enough to 
maintain a sound financial position. The charge consists of the 
statutory debt-retirement charge and possible provisions to the 
Reserve for Stabilization of Rates and Contingencies. 


The Power Corporation Act requires Hydro to charge to opera- 
tions an annual amount which, together with interest at 4 per 
cent per annum, will retire debt over a 40-year period. That is 
the basis for the debt-retirement charge. An additional amount is 
included in rates, to raise the total equity charge high enough to 
satisfy Hydro’s financial requirements, while giving considera- 
tion to the trade-offs between financial soundness, rate increas- 
es, availability of capital, and the capital construction program. 
At the end of the year, the required appropriation is recorded in 
the debt-retirement account and the realized provision or with- 
drawal is recorded in the Reserve for Stabilization of Rates and 
Contingencies. Surpluses or deficits reflecting the difference be- 
tween planned and realized net income are not recorded. How- 
ever, if the level of equity capital realized varies from that re- 
quired, the difference should be a matter of consideration in 
determining revenue requirements in later years. 


11. Future-Period Costs 


a. Direct Charges to Capital 


It is Ontario Hydro’s policy to classify spending directly related 
to the purchase or construction of physical assets as capital. 
Charges for labour and materials related to capital construction 
projects are identified through the use of work-orders assigned 
to each capital project. As was mentioned earlier, interest and 
those overhead costs that can be specifically related to capital 
work are also added to the capital cost of each asset before its 
in-service date. 


b. Indirect Charges to Capital 


When directly allocating outlays for internal service functions is 
not practical, these expenditures are treated as overheads and 

allocated between current operations and capital in the manner 
discussed earlier in the section on overheads. 


The charges to capital continue until an asset is placed in serv- 
ice. From then on, the cost of the asset is charged to the annual 
cost of power as depreciation. 


12. Summary and Recommendations 


In general, the methods Ontario Hydro uses to determine costs 
are appropriate. Costs for a year are reasonably related to the 
benefits received, and with the ocid exception are suitably deter- 
mined for cost allocation. A number of minor improvements 
were suggested as a result of the study, and some of these have 


already been carried through. Others will be further considered 
as part of current or planned studies. 


The recommendations may be summarized as follows: 


1. The planned overhead study should give full con- 
sideration to the following requirements for allo- 
cating the cost of power: 


a. Amore specific credit to the cost of power for op- 
erating, maintenance, and administrative costs 
capitalized as overhead. 


b. A procedure for recoverable overheads that en- 
sures credits are applied to the cost-of-power 
functions which absorbed the cost of the work. 


c. The establishment of guidelines for calculating 
overheads included in internal transfers of costs 
for service functions. 


2. When costs are distributed to accounts through a 
pre-determined distribution rate, any slight over- 
absorptions or underabsorptions should be in- 
corporated into the following year’s distribution 
rates. Where the effect on the cost of power or 
capital is great, an adjustment in the current year 
should be considered. 


The report on determining the annual cost of power is contained 
in Volume Il. 


B. ALLOCATION OF COSTS TO COST-OF-POWER 
FUNCTIONS 


The operating-costs of Ontario Hydro are accumulated by or- 
ganizational unit and type of expense for purposes of control 
and financial statement. These costs are then allocated to the 
various costing-categories according to cost allocation policies 
and procedures. The current cost-allocation policies are prima- 
rily based on study recommendations implemented in 1966. 
Specific procedures have been changed where required since 
then, but the underlying principles remain as defined in that 
study. 


The policies and procedures for allocating costs to the costing- 
categories were reviewed in the current study, with emphasis on 
non-common and retail-distribution costs. 


The object of the cost-allocation system is to allocate costs in a 
way that reflects how they are incurred. This requires the cost 
for any category to reflect the cost incurred in meeting the re- 
quirements of that category; it also requires supplying wholesale 
power at a similar cost for a similar type of service. This is 
achieved in a practical manner through a process of cost pool- 
ing. Costs are pooled according to the various functions the 
system performs. 


1. Costing-Categories 


The costing-categories, or functions to which costs are allocat- 
ed, were reviewed in the study. It was considered that the fol- 
lowing categories would be the most appropriate for allocating 
costs: 


1. Bulk Power 


This would consist of all costs required for serving customers at 
the bulk-power level. The common physical point of division be- 
tween the facilities considered to provide all customers with 
power at the bulk level, and the facilities which do not accom- 
modate everyone to the same extent and provide more of a spe- 
cialized service, would be the high side of the 230-kilovolt and 


115-kilovolt transformer stations which step power down to volt- 
ages below a nominal 115-kilovolt level. The 230-kilovolt and 
115-kilovolt lines are considered to serve an integrated grid 
function for the benefit of all customers. The bulk-power func- 
tion would include the cost of generation, transmission down to 
the 115-kilovolt level, transformation at the grid voltages, and 
the cost of providing equity for the wholesale system. It would 
be allocated to all customers at a rate based on their demand 
and energy use, with one small exception. The exception would 
be administrative costs that one could associate with any group 
of customers; these would be allocated to the applicable cus- 
tomers at a standard rate applied to their demand. 


2. Metering 


The cost of metering for billing-purposes would be contained in 
this function. Since metering is essential to the working of the 
system and all customers must be metered, the cost would be 
allocated to all customers, based on their demand. 


3. Distribution 


This function would contain the cost of all lines emanating from 
transformer stations at voltages less than 115 kilovolts which 
were not defined as specific facilities (see below). The cost of 
this function would be allocated to all customers, based on their 
demand. As a result of this allocation, there would be no 
benefits or disadvantages from the customers’ geographic loca- 
tion relative to grid facilities. 


4. Transformation | 


This function would contain the cost of transforming from 115 
kilovolts and over to levels above 20 kilovolts, except for spec- 
ific-facility station costs. It would be allocated to all customers 
using the service, at a standard rate applied to their demand. 


5. Transformation II 


The cost of transforming from above 20 kilovolts to levels below 
20 kilovolts, except for specific-facility station costs, would be 
contained in this function. The cost would be allocated to all 
customers using the service, at a standard rate applied to their 
demand. 


6. Specific Facility 


This function would contain the cost of all distribution and 
transformation facilities located within the customers’ bounda- 
ries for their sole benefit, and which are not part of the bulk- 
power function. The cost would be allocated to customers hav- 
ing a specific facility, based on its original cost. The major prem- 
ise in designing this allocation policy has been that either any 
distribution facility used specifically for a single customer and 
within its boundaries should be owned by the customer, or else 
the full cost of providing the facility should be recovered from 
the customer. 


7. Return on Equity 


Wholesale customers accumulate equity in Ontario Hydro 
through the debt-retirement charge. The equity of each cus- 
tomer reflects its contributions to the equity financing of Ontario 
Hydro, and the amount depends upon the size and age of the 
customer. A return is applied on the accumulated equity of each 
wholesale customer. The cost of providing this return is part of 
the common function, since all customers are considered to 
share equally in its benefits. Return on equity is being phased 
out over a period ending in 1978. 


8. Retail Distribution 


The costs of distributing power directly at the retail level to cus- 
tomers with lower demands than the large-user category are al- 


located to the retail-distribution function, and recovered through 
the retail rates. 


2. Allocation of Operating-Costs to Costing-Categories 


Various allocation methods are recommended for use in allocat- 
ing operating-costs to the power-costing categories or func- 
tions, since there is no single method applicable to all situations. 


A ay, of the allocation process is shown graphically in Fig- 
ure 2. 


A direct allocation is used when the costs can be directly related 
to a specific power-costing function. Examples are fuel, power 
purchased, the nuclear agreement payback, and secondary rev- 
enue, which are allocated to bulk power. 


Where costs cannot be readily identified with a function, they 
can usually be identified with a class of asset. These are termed 
property classes, and are broad classifications, such as thermal 
generating-stations and high-voltage transmission lines. Where 
this mechanism is used, costs are first collected and allocated 
according to the property class to which they are related. Then 
the cost identified with each property class is pro-rated over the 
cost-of-power functions according to the functional use of the 
assets. Plant accounting-records provide the necessary data for 
this allocation, in the form of capital values of assets classified 
by property class and broken down by function. This allocation 
process forms an important part of the allocation of deprecia- 
tion, interest, and operating, maintenance, and administrative 
costs. 


Three cost items are allocated using other procedures. The cost 
of debt retirement is allocated between the bulk-power and the 
retail-distribution systems according to their debt and equity po- 
sitions. The annual surplus or deficit is identified by customer 
group, and is transferred to the respective accounts in the Re- 
serve for Stabilization of Rates and Contingencies. The amount 
required for crediting customers with return on equity is allo- 
cated to the bulk-power function. 


3. Summary of Recommendations 


The recommendations for cost allocation may be summarized 
as follows: 


1. For purposes of power costing, the point of divi- 
sion between the bulk-power function and other 
functions should be defined as the high side of 
the transformer stations which step power down 
to voltages below a nominal 115-kilovolt level. 


At present the division between grid and transformation stations 
is defined as 115 kilovolts. An estimated split is made between 
these when a station transforms from above 115 kilovolts to be- 
low 115 kilovolts, whereas the recommended method treats the 
whole station as a transformation function. The reason for the 
recommendation is that the high-voltage transformer station is 
the only physical point where facilities can be split between 
those that are common to all customers and those that are not. 


2. Except for specific administrative costs, the buik- 
power function should be allocated on a uniform 


basis. 


At present the allocation of radial-line costs in this function 
makes an allowance for differences between loads and miles of 
line of customer classes. The recommendation would eliminate 
this, since facilities above the division point are considered to 
serve Customers on a common basis, with their costs being 
shared equally. 


3. The full cost of metering should be identified as 
one function, and allocated on a uniform basis. 


Some metering-costs are now included in costs of Stage-Two 
transformation. These would be removed and pooled with other 
metering-costs. This would make it possible to identify meter 
costs fully and allocate them consistently. 


4. All lines emanating from transformer stations at 
voltages less than 115 kilovolts which are not defi- 
ned as specific facilities should be considered to 
serve the distribution function. 


The low-voltage radial lines will be defined as distribution. The 
present radial-line cost pool includes costs for high and low- 
voltage lines. Since the low-voltage lines do not serve all cus- 
tomers to the same extent, they should not be considered a 
bulk-power cost. 


5. The costs of the distribution function should be 
allocated as a common cost to all customers. 


The allocation of these facilities would change from a kilowatt- 
per-mile basis to a kilowatt basis. This would eliminate the ad- 
vantage or disadvantage of location with respect to grid facili- 
ties. 


6. The cost of transformation to below 115 kilovolts 
but above 20 kilovolts should comprise the cost 
of Stage-One transformation, and the costs of 
transformation to 20 kilovolts and below should 
comprise the cost of Stage-Two transformation. 


The dividing-point between the two levels of transformation cost 
is now at 10 kilovolts. The study group found that the 20-kilovolt 
level more correctly reflected the cost characteristics of the vari- 
ous levels of transformation. 


7. The cost of transformation losses associated 
with non-common facilities should be included in 
the charges for transformation. 


The cost of these losses would no longer be absorbed by all 
customers, based on levels of demand and energy. Including 
them in the transformation charges would ensure that allocated 
costs reflected the cost of service provided. 


8. Specific Facilities should be defined so as to in- 
clude all distribution and transformation facilities 
which are located within customers’ boundaries 
for their sole benefit, and do not form part of the 
bulk-power function. 


‘Specific Facilities’ would include transformation stations, 
whereas the function previously included only lines. Low-volt- 
age lines and stations would thus be standarized in their treat- 
ment. 


Ontario Hydro owns some of the low-voltage facilities in munici- 
palities, and charges the municipality on the basis of the capital 
cost of the facility or on the basis of the kilowatts used through 
the facility. These facilities serve a distribution function, which is 
the responsibility of the municipalities. Ownership by the munici- 
pality provides operating-advantages for both parties. Moreover, 
the pooling-concept does not permit a precise reflection of the 
costs incurred for each individual facility. 
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9. Where it is practical, the allocation of administra- 
tive costs between the retail and wholesale sys- 
tems should be based on statistical data perti- 
nent to the costs being allocated. 


The study found that some administrative costs were being 
allocated on too general a basis. Specific recommendations 


have therefore been made to provide a more appropriate alloca- 
tion of these costs. 


10. The general wholesale administrative costs 
should be allocated amongst all wholesale func- 
tions. 


At present all the general wholesale administrative costs are al- 
located to the bulk-power function. Some of these costs are in- 
curred by other functions, and should be reflected in the cost of 
those functions. 


11. The interest allocation to costing-functions 
should recognize the equity contribution of the 
functions. 


All customers provide equity financing through the bulk-power 
function. This recommendation would ensure that the bulk- 
power function received credit for those contributions. The pres- 
ent practice has shared the credit for equity financing among all 
wholesale functions. 


12. Equity charges should be allocated on the basis 
of the additional capital requirements of the 
wholesale and retail systems for the year. 


Since the main reason for equity charges is additional capital re- 
quirements, it is considered appropriate to allocate the equity 
charges on the basis of the respective requirements of the 
wholesale and retail systems. The current process does not fully 
recognize the requirements for equity financing of the two sys- 
tems. 


4. Effect of Proposed Allocation System on Customer 
Classes 

Changes in costs allocated to customers as a result of the pro- 

posed allocation system were calculated on the basis of the 

1975 cost of power. The calculations were made on the basis of 

the changes recommended for cost allocation only, and there- 

fore do not reflect any of the other recommendations of the 

Electricity Costing and Pricing Study. 

The effects of the proposed changes in the allocation system on 

customer class costs are shown in the accompanying table. 


1975 Cost of Power 


Direct 
$ (Thousands) Municipalities Industrial Rural 
Present method 653,918 120,734 253,041 
Proposed method 650,681 117,794 259,218 
Increase (Decrease) (33237) (2,940) 6,177 


The reports on the allocation of costs to cost-of-power functions 
re contained in Volume II. 


C. INFLATION ACCOUNTING 


One purpose of accounting is to provide periodic measurement 
of corporate progress and financial statements that help users 
make decisions. The traditional accounting-model is based on 
reporting transactions measured in terms of dollars at the date 
of those transactions, and hence does not reflect changes in the 


value of money. 


The balance sheet is criticized on the grounds that fixed-asset 
values in particular do not represent the real value of those as- 
sets employed in a business. The income statement, it is 
claimed, reports illusory profits, because resources used up in 
generating revenues have to be replaced at higher cost. In 
effect, companies are paying income taxes and dividends on il- 
lusory profits, so that real equity is eroded. 


In the search for solutions to the apparent deficiencies associ- 
ated with traditional historical cost accounting, two main alter- 
natives have emerged. One is a purchasing-power approach 
(general-price-level accounting), which involves applying a sin- 
gle index and is simply an extension of historical-cost account- 
ing; the other is centred on current-value accounting, of which 
there are several techniques. 


Both general-price-level and current-value accounting were as- 
sessed in terms of Ontario Hydro’s specific needs, for both in- 
side and outside purposes. The following briefly outlines the 
findings which form the basis for concluding that it would not be 
beneficial for Ontario Hydro to adopt any form of inflation ac- 
counting at this time: 


1. Since Ontario Hydro pays neither income taxes nor divi- 
dends to shareholders, many valid reasons a private com- 
pany might have for changing over simply do not apply to it. 


2. Inflation is already recognized in the present process of 
financial planning, since future costs are adjusted for ex- 
pected rates of inflation. In the financial forecast, overall 
cash-flow requirements are evaluated, giving consideration 
to trade-offs between financial soundness, rate increases, 
availability of capital, and the ongoing capital construction 
program. Adopting either form of inflation accounting would 
not benefit this process. 


() 


. Adopting inflation accounting for purposes of internal re- 
porting would not aid the processes of decision-making, 
control, and performance appraisal as presently carried out 
in Ontario Hydro. 


a. Spending-decisions are based on estimates of future in- 
cremental costs, which are not the same as costs re- 
stated by a general index or replacement costs. They are 
based on differences between alternatives, with future es- 
timates of cash flows appropriately discounted, and the 
primary emphasis is on minimizing costs. 


b. Ontario Hydro’s main management reporting-system is 
based on comparisons of actual and projected data 
against original forecast data on a compatible basis, and 
already includes predictions of cost escalation. 


c. Measures of productivity usually involve comparisons of 
work output against standards and service criteria, and 
any form of inflation accounting would not improve this 
process. 


4. A portion of the equity financing obtained through rates is 
used to provide capital facilities to meet future load demand. 
Applying the techniques of current-value accounting, the 
argument that present customers should pay for the cost of 
facilities they are using in terms of today’s dollars should be 
developed to further support total revenue requirements be- 
fore reviewing bodies. This can be done without implement- 
ing acomplete model of current-value accounting and pro- 
ducing the associated periodic statements. 
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5. For purposes of external reporting, it is considered prudent 


for Ontario Hydro to provide whatever information is re- 
quired to maintain its standing in the Canadian and foreign 
capital markets. This will depend on the type of information 
investors need to improve their ability to analyse companies. 
In Canada, there are no immediate concerns or require- 
ments to satisfy. In the U.S., the Securities and Exchange 
Commission (SEC) now requires registrants to provide cer- 
tain current-value information. At present this requirement 
does not apply to foreign governments and agencies, but 
this may very well change in the future. 


. While academics, accountants, and businessrnen have 
been wrestling with the problems of inflation accounting for 
some years, accounting-bodies are still undecided about 
the most appropriate inflation-accounting techniques. Initial 
efforts were directed mainly towards general-price-level ac- 
counting, whereas the primary focus now is on current- 
value accounting, and different countries are in different 
stages of development. In the United Kingdom, the propos- 
als of a government-appointed Inflation Accounting Com- 
mittee have been accepted, a steering-group is working on 
resolving the problems of implementing current-value ac- 
counting, and publication of a new standard is expected by 
the fall of 1977. As mentioned above, the SEC in the U.S. 
now requires registrants to provide certain current-value in- 
formation. In Canada, the Canadian Institute of Chartered 
Accountants (CICA) is in the process of issuing a discussion 
paper on current-value accounting. 


Summary of Recommendations 


The recommendations can be summarized as follows: 


1. Ontario Hydro should not adopt inflation- 
accounting techniques for internal purposes at 
this time. 


2. Ontario Hydro should not adopt inflation- 


accounting techniques for purposes of general 
external reporting at this time. However, a further 
study should be carried out to determine the cost 
and benefits associated with providing certain re- 
placement-cost information required by the SEC 
in the U.S., but not yet mandatory for foreign gov- 
ernments and agencies. 


3. Ontario Hydro should make its report on inflation 


accounting available to the CICA and other inter- 
ested parties. 


The full report on inflation accounting forms the subject of Vol- 
ume Ill. 


V2 


Ill. DEMAND ELASTICITY AND PRICING 


A. THE DEMAND FOR ELECTRICITY 


In recent years there has been increasing interest and study of 
the demand for electricity in North America by regulators, in- 
tervenors, academics, and the utilities themselves. Generally, 
the factors which determine the demand for electricity may be 
grouped into five categories. 


1. Price of Electricity 


Prices are the key mechanisms or rationing-devices in an econ- 
omy for determining the demand for a particular mix of goods 
and services, given aggregate consumption plans. The price of 
electricity is the most important factor affecting the demand for 
electricity over which the utility has control. 


2. Price of Energy Substitutes and Complements 


The price of other energy forms (e.g., natural gas and oil) which 
compete directly with electricity for the customer’s dollar affects 
the demand for electricity. Sometimes ‘substitutes’ may be of lit- 
tle significance; for example, this could be so in the demand for 
electricity for lighting purposes. However, in other cases, substi- 
tutes do compete vigorously with electricity, particularly where 
fossil-fuel energy sources may be used directly to provide the 
same services as electricity, as (for example) in space-heating. 
Other factors, such as housing, or appliances used in conjunc- 
tion with electricity, are said to be complements. An increase in 
the price of a complement will tend to reduce the demand for 
electricity, while an increase in the price of a substitute will tend 
to increase the demand. 


3. General Economic Activity 

The demand for electricity is affected by all measures of a 
customer’s general economic activity, be the customer a busi- 
ness or an industry. Examples of such measures would be per- 
sonal income, total output, and value added in manufacturing. 


4. Customer Tastes And Attitudes 

The preference pattern that customers show between using 
electricity and buying other goods and services also affects the 
demand for electricity. The preferences or tastes of an individual 
are influenced by several factors. For example, persons living in 
city apartments may have quite a different set of preferences for 
electricity from those living in single-family homes outside the 
city. 

5. Other Factors 


Other factors such as climate, geography, and population 
clearly affect the demand for electricity. 


B. DEMAND FUNCTIONS AND DEMAND ELASTICITY 

A full analysis of the demand for electricity is included in Volume 
IV. 

The demand study concentrated on what is called the ‘demand 
function’ for electricity, which shows mathematically the relation 
between the amount of electricity demanded and one or more 
factors, such as price. However, the number of such influencing 
factors is great, and many are difficult to measure in numerical 
terms. They are also often interdependent. 

From the point of view of a business, these various factors range 
from controllable to uncontrollable and from partly predictable 
to totally unpredictable. Any one business can control only a 
few, either wholly or in part. The electric utility industry can to 
some extent control the quality and price of the service. Further- 
more, electric utilities can influence awareness and certain atti- 
tudinal factors through advertising and marketing. Ontario 
Hydro's conservation program is an example of this. 


Of particular interest is the measure or coefficient of the sensitiv- 
ity of demand for electrical energy to price. Such a measure is 
called the price elasticity of demand. Elasticity has a precise 
mathematical definition, but it can usually be characterized for 
small changes by the percentage change in quantity sold that a 
percentage change in the causal factor will bring about when all 
other influencing factors remain unchanged. Thus price elastic- 
ity of demand is the percentage change in volume demanded di- 
vided by a given percentage change in price, other factors held 
constant. For example, a price elasticity of -0.5 means that the 
amount demanded will fall by five per cent if the price rises by 
ten per cent. 


lf customers adjust their demand for electricity less than propor- 
tionately in response to a given percentage change in price, de- 
mand is said to be ‘inelastic’. The ratio of percentage change in 
quantity over percentage change in price is then less than one 
(in absolute terms). If the resulting change is more than propor- 
tionate, then demand is said to be elastic; the ratio is larger than 
one (in absolute terms). 


Other ‘elasticities’ or measures of responsiveness can be defi- 
ned. ‘Cross-elasticity’ is similar to price elasticity. With this 
measure, however, the response in quantity demanded Is 
caused by a given percentage change in the price of another 
good or service. Similarly, ‘income elasticity’ measures the re- 
sponse of demand for electricity to changes in household in- 
come or production output. 


Given this background, one can assess the relevance of price 
elasticity of demand for electricity within the context of current 
policy considerations. 


C. RELEVANCE OF PRICE ELASTICITY OF DEMAND FOR 
ELECTRICITY 


Demand-elasticity measures have three main uses. The first is to 
assist short-run and long-run forecasting by estimating the 
effect on levels of demand of changing real prices, all else 
equal. A second is to measure the potential revenue changes 
expected from proposed price increases. Finally, one may use 
elasticities in designing rate structures, once costs have been 
determined. 


Forecasting 


Every business decision is based upon some kind of forecast, 
explicit or implicit. Generally the techniques employed can only 
be assessed in the context of the current state of the art and the 
accepted theory of estimating-techniques and forecasting-me- 
thods. These methods may range from the one extreme of sim- 
ply extending a curve fitted to past trends, or polling customers 
or sales staff, to the other extreme of elaborate econometric or 
computer-simulation models. No technique suits all occasions. 


Insofar as demand is sensitive to price, price elasticity of de- 
mand for electricity plays an important role, implicitly or explicit- 
ly, in a utility’s long-range planning. This involves estimating 
how the sales and peak-load requirements of the utility will 
change, given expected changes in electricity prices, and what 
this growth implies for appropriate system planning. Virtually all 
the work which has been done so far on price elasticity is in this 
area. Furthermore, most work relates to growth in total kilowatt- 
hour sales, and not peak-period demand. 


Revenue Impact 


Demand elasticities can be used to assess the effect of pro- 
posed rate changes on revenues. In general, one would meas- 
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ure this by contrasting the revenues the current level of use 
would yield at proposed rates with the revenue stream an esti- 
mated future level of use would yield at those rates. 


Rate-Structure Design 


Price elasticity begins to play a formal part in designing rate 
structures with the development of marginal-cost and time-of- 
use pricing. Considerations of price elasticity bear to some de- 
gree on both determining costs and setting rates based upon 
those costs. However, insofar as rates are cost-based, demand 
elasticities play a limited role in rate-structure design. Any de- 
parture from cost-based rates increases the importance of de- 
mand elasticities for both prices and costs. 


At present it would not be appropriate to apply available elastic- 
ity results to rate-structure design. No reliable estimates have 
been made of how time of use might affect the cross-elasticity of 
demand. This is mainly because time-of-use pricing is relatively 
new for North American utilities, and hence there are no data 
available for estimating time-of-use elasticities quantitatively. 


D. PRICE ELASTICITY OF DEMAND FOR ELECTRICITY IN 
ONTARIO 


The demand studies undertaken by Ontario Hydro were 
econometric.@ 

Essentially, the econometric approach consists of constructing 
numerical relationships between the demand for a good or serv- 
ice and the factors influencing the demand. Such a relationship 
may be called a demand function, or (more precisely) a statisti- 
cal demand function. 


The main demand model looked at the residential market for 
electricity. Among the variables examined were real income; the 
price of electricity itself; the price of substitute services, namely 
gas and oil; the stock of consumer durables; new housing; exist- 
ing households, over time, serviced by gas (not serviced); new 
households, over time, serviced by gas (not serviced) and the 
ratio of single-family dwellings to total dwellings. 


There has been considerable progress in demand analysis in 
the last decade; and while the conclusions are seldom new (for 
example, the short-run demand for electricity is inelastic to 
price, although not perfectly inelastic), the means used to arrive 
at those results are new. Analytical and quantitative techniques 
have been employed that would satisfy the standards set by pro- 
fessional econometricians. Therefore the results have an objec- 
tivity about them that may be more satisfactory than the subjec- 
tive assessment used in the past. However, it must be observed, 
(in the words of the well-known econometrician D.B. Suits) that 


The econometric model is not. . . a substitute for judgment, 
but rather it serves to focus attention on the factors about 
which judgment must be exercised. 


Furthermore, elasticity estimates derived from a model cannot 
replace the model itself. The measures are a convenient means 
of presenting, in summary form, conclusions derived from the 
model about the quantitative effect on demand of changes in di- 
fferent factors affecting demand. 


The model employed to assess the residential demand for elec- 
tricity performs fairly well when assessed on the basis of eco- 
nomic, theoretical, and statistical criteria such as 


1. Statistical tests on results and 
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2. ‘Tracking’: that is, comparing forecast results with actual 
results. 


Even given this relatively good performance, it is important to 
bear in mind that the model’s coefficients are based upon the 
historical experience of joint variation in quantity, price, and the 
other factors affecting demand. There are restrictions in using 
the model to assess the impact of price changes. For example, if 
the maximum variation in historical price has been about ten per 
cent, then the model can be used with some confidence to as- 
sess the effect of price changes of ten per cent at most. Confi- 
dence in the answers the model gives will not be as great when 
it is used to assess the effects of larger percentage price 
changes. 


It is important to note that the demand for electricity in the resi- 
dential and industrial markets is not perfectly inelastic. The de- 
mand for electricity is sensitive to price. The distinction between 
long-run and short-run elasticities is based on the time duration 
of the response in quantity demanded to a given change in 
price. Short-run elasticities give a measure of the response of 
quantity demanded to the given price change in the short term, 
from one year to eighteen months. Long-run elasticities give a 
measure of the quantity demanded to the given price change 
over the longer term of from five to seven years. Most adjust- 
ment in quantity demanded to price charged would take place in 
this interval. Long-run elasticities are usually greater than short- 
run elasticities. This is because the customer can adjust both his 
stock of appliances and how intensely he uses them over the 
long run. In the short run, the customer can only adjust the in- 
tensity of his use of a fixed stock of appliances. 


The results of these studies in demand elasticity are important. 
Some have argued that residential demand is basically insensi- 
tive to price; that is, that elasticity approaches zero. There is no 
current econometric work to support this conclusion; rather it is 
based on intuition. An example often cited is that on hot days, 
customers would not turn off air conditioners, even if prices 
were somewhat higher; they would simply pay the price. Similar- 
ly, customers would light their dwellings almost without regard 
for the price. 


But such examples miss the point of elasticity. The customer's 
decision on any purchase is made (in the jargon of economics) 
‘at the margin’. ‘At the margin’ means, in this context, that the 
decision is not whether there will be light or dark, hot rooms or 
cool, but whether there will be a little more or a little less light, or 
cool air, or electricity consumed. One can turn a thermostat 
down as well as off. Or again, a modest increase in the price of 
electricity may justify paying to add insulation, or choosing an 
appliance that is more electrically efficient. 


Sometimes the elasticity of demand for one commodity will be 

reflected in the substitution of another energy source (say gas) 
for electricity. In other cases, a price increase will lead to more 
sparing use rather than substitution. While generalizations are 

not always useful, the point is that there is no reason to believe 
electricity is not price sensitive, at least in the long run. 


Furthermore, the sensitivity of demand for electricity to price has 
important implications for pricing-policy. The price sensitivity of 
demand for electricity, or awareness of it, has played a role in 
rate-structure design in the past. 

2Both internal and external resources were employed. The external resources 


were National Economic Research Associates of New York, and F. Mathewson 
and Associates of Toronto. 


E. FUTURE OF DEMAND-ELASTICITY STUDIES 


Progress has been made in estimating the price elasticity of de- 
mand, mainly for the residential market. It has been established 
that the demand for electricity is sensitive to price. Thus pric- 
ing-policy will affect the level and pattern of the use of electrici- 
ty. However, considerable work remains to be done in this area. 
Several demand models could be considered for further devel- 
opment. Three areas in particular require further refinement. 


1. Aggregate demand elasticity studies for the chief consum- 
ing sectors: residential, industrial, and commercial. 


2. A time-of-use model, to estimate the cross-price elasticities 
for time of use in each of the chief consuming sectors: resi- 
dential, industrial, and commercial. 


3. An industrial model, to assess the elasticity of substitution 


(cross-price elasticity) between firm and interruptible power. 


io. 


IV. PROPOSED PRICING-OBJECTIVE AND PRICING-PRINCIPLES 


While still meeting the primary financial objective of recovering 
costs, pricing can also serve several other objectives, such as 
fairness, economic efficiency, conservation, environmental pro- 
tection, and distribution of wealth. For each of these objectives, 
one or more rate structures can be developed. 


The purpose of the costing and pricing-study was to assess the 
full implications of different pricing-objectives and rate struc- 
tures. There were many arguments to be assessed, both for and 
against each pricing-objective identified. 


Beyond the varied points and criticisms arising from pricing-poli- 
cy, two important issues over-shadowed others during the 
study: availability of capital and the need to reduce demand for 
primary energy. Even as the economic horizon brightens, these 
two issues remain as future hurdles for society. The province is 
in a transitional period, moving from a time of apparent abun- 
dance to one of scarcity of resources, and capital and energy 
are two Critical issues. 


Given the constraint of scarce and limited resources, the study 
focused on economic efficiency. In this regard two central ques- 
tions had to be answered. 


1. Could Ontario Hydro’s pricing-policy contribute to efficiently 
allocating resources devoted to producing electricity? 


2. Can one find any sound, logically consistent rationale for a 
pricing-objective of economic efficiency? 


For both questions the answer was yes. Ontario Hydro has long 
recognized that rates can be used to contribute to the efficient 
allocation of resources devoted to producing electricity. This 
point is cited in the November 1974 edition of the Corporation’s 
Retail Rate Manual. In Chapter One, entitled “‘The Importance of 
Rates’, it states: 


Our rates are important because they can influence the level 
of use, and thus the demand on resources. They permit a 
customer to place his own value-judgement on an expendi- 
ture for added electrical benefit, compared with other ways 
he might spend his money. 


The point can be illustrated with a hypothetical example. Con- 
sider a residential end rate based on embedded average cost to 
the utility of 1.5 cents per kilowatt-hour. Assume further that the 
cost to the utility of an additional kilowatt-hour is two cents. 


In this case, the price that the customers face, and respond to, 
is 1.5 cents per kilowatt-hour. But the cost the utility would incur 
in meeting increased demands, the cost of input resources such 
as Capital and coal, would be two cents per kilowatt-hour for all 
further kilowatt-hours. 


What this means is that the customer does not see the full cost 
consequences of using more kilowatt-hours. And as the de- 
mand studies indicate, the customer responds to the price he 
faces. 


As the customer buys more electricity in response to the price of 
1.5 cents per kilowatt-hour, the producing utility needs more 
plant, more primary energy, to produce that additional electrici- 
ty. And the cost of that additional plant and that additional pri- 
mary energy is greater than the price the customer faces. 


So the load growth will be greater than it would have been if the 
price of electricity had reflected the actual cost of additional 
production, namely two cents per kilowatt-hour. This leads to 
using society's resources wastefully and inefficiently. 
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One way a utility can break out of this circle is to base its rates 
on the marginal cost of production. If the utility is about to incur 
costs on behalf of its customers which translate into two cents 
per kilowatt-hour, then ideally that is the price which the cus- 
tomer should face and to which he should respond. He would 
then know the cost consequences of his decisions about use. 


This example illustrates how pricing can be used to contribute to 
the efficient allocation of resources devoted to producing elec- 
tricity. Moreover, it exemplifies in many ways what has hap- 
pened to Ontario Hydro’s cost structure: that is, the marginal 
costs of production have risen above the embedded average 
costs. 


A. RECOMMENDED PRICING-OBJECTIVE AND 
PHILOSOPHY 


In modern economic theory, the efficient allocation of resources 
and pricing go hand in hand. For utilities such as Ontario Hydro, 
marginal cost Is the principal theoretical criterion and cost da- 
tum for determining the appropriate price. The underlying justifi- 
cation for marginal-cost pricing is briefly outlined here. The 
complete theoretical foundation, its meaning, and its application 
to the pricing of electricity, is the subject of Volume V. It is more 
important to note that, for practical purposes, deviations from 
the theory of marginal-cost pricing are needed to meet the cir- 
cumstances of Ontario Hydro and its customers, particularly in 
dealing with the revenue constraint and in applying the criteria 
of fairness. 


Marginal-cost pricing was found to be consistent with the corpo- 
rate objective as previously stated, namely 


To supply the demands of the people of Ontario for electric 
energy at the lowest feasible cost consistent with safety for its 
employees and the public and a high quality of service to its 
customers, and subject to the social, economic, and environ- 
mental concerns of the people of Ontario. 


The corporate objective implies that Ontario Hydro should oper- 
ate on its least-cost curve through time, neither underbuilding 
plant nor overbuilding. To do this means having the optimal 
amount of generation and optimal generation mix, based on the 
customers’ requirements. ‘Optimal’ means that if the prices the 
customers face reflect the actual costs associated with produc- 
ing electricity, the costs which Hydro is about to incur on the 
customers’ behalf, then through their decisions about use, their 
dollar-votes in demanding electricity, the customer will tell the 
system planners just how much plant to build and how much 
energy to produce. 


Hence if the customer is to receive the right price signal, prices 
must be based on the relevant costs. These are the marginal 
costs; the costs which Ontario Hydro is about to commit on be- 
half of its customers, to meet an increase in their demand. 


A price structure that gives as much relevant cost information as 
is practicable should lead to a lowest-feasible-cost system 
through time. The customer should receive the relevant informa- 
tion about the cost of energy (kWh) and the rate of use of kWh 
(kW) during the various time periods. Aware of the cost 
implications of his decisions about using electricity, he would 
then spend his dollars in a way that minimizes his costs or max- 
imizes his satisfaction. The system planner would then get back 
the necessary information as to optimal load growth and optimal 
time of use. 


The feedback loop would be complete. The customer would re- 
ceive the relevant cost information through the rate structure. 
He would then have the opportunity to make his own cost-mini- 
mizing calculation about use and willingness to pay. This infor- 
mation, in terms of use, rate of use, and time of use, would feed 
back to the system planner. The feedback loop would give the 
system planner the relevant information about load growth and 
optimal generation mix. It would be the relevant information be- 
cause the customers’ decisions would be based on prices which 
reflected the relevant marginal costs of production. 


Hence the recommended pricing-objective is consistent with the 
corporate objective, which is that the pricing-structure should 
contribute to the efficient allocation of resources devoted to pro- 
ducing electricity. 


The purpose of marginal-cost pricing, then, is to make the cost 
the customer saves or incurs from his decision about use reflect 
the cost incurred or saved by Ontario Hydro. 


Marginal cost represents the cost a customer imposes on the 
Corporation and society to provide him with the electricity he 
uses. As M. Boiteux of Electricite de France has noted, 


The object of selling at marginal cost is to provide a valid 
guide to help users in their choice, in such a way that the 
least-cost solution for them Is also the least-cost solution for 
society. 


B. COST VARIATION AND CUSTOMERS’ DECISIONS 


A pricing-system should be designed to reflect the system's 
costs. There is no single characteristic of the output (kWh) of an 
electric utility against which all costs vary. Four characteristics 
significantly affect the costs of Ontario Hydro and the utilities, 
and the customers’ demand for the product. For each one, 
there is a consumption decision facing the customer. The four 
consumption decisions are: 


1. Decision to Become a Customer 


There are identifiable costs associated with the customer. These 
may be called customer costs, and lead to a customer charge. 


2. Decision about Use (kWh) 


There are identifiable costs that vary according to the energy re- 
quirements of the utility (cost per kWh), resulting from customer 
demands affecting use. These are called energy costs, and lead 


to an energy charge. 


3. Decision about Rate of Use (kW) 


There are identifiable costs associated with the capacity require- 
ments of the system (cost per kW), which result from customer 
demands affecting the rate of use. These are called demand 
costs, and lead to a demand charge. 


4. Decision about Time of Use 


There are identifiable costs which vary according to the time pe- 
riod and affect the energy requirements of the system. General- 
ly, this means that there is a cost per peak kilowatt-hour which is 
different from the cost per off-peak kilowatt-hour. This cost di- 
fferential leads to a rate differential between peak energy use 
and off-peak energy use. It also provides a basis for assigning a 


demand charge. 


A clearer explanation of use and rate-of-use costs might be 
made if one considered the analogy with water. Assume that 
storage tanks are employed to meet extra water requirements 
during peak periods. Use refers to the actual gallons of water 
used. Use costs for gallons of water would be analogous to en- 
ergy or kilowatt-hour costs. Rate of Use refers to the rate at 
which water is used: that is, gallons of water per hour. Rate-of- 
use costs for gallons of water per hour would then be analogous 
to demand or kilowatt costs. These are based on the maximum 
demand placed on the water supplier in supplying his custom- 
ers. These costs consist of the annualized costs of (a) the stor- 
age system required to meet this maximum demand and (b) the 
delivery system, which is made up of water pipes sized to meet 
the maximum demand for water during the peak period. 


What does all this mean for pricing? Consider first the demand- 
energy split, an issue which has been the subject of debate for 
some time. 


C. THE DEMAND-ENERGY SPLIT 


The basis for the demand-energy split is vital, because of the im- 
plications of the split for capital spending and the consumption 
of primary energy. At issue is the appropriate basis for splitting 
total bulk-power costs between demand and energy. The divi- 
sion is necessary given the nature of the commodity. Kilowatt- 
hours, as such, cannot be stored; and therefore the supplier 
must install additional plant to serve the maximum or peak rate 
of use over a given stretch of time. This entails a two-part 
charge: an energy charge expressed in cents or mills per kilo- 
watt-hour to reflect the customer's use of the commodity, elec- 
trical energy; and a demand charge expressed in dollars per ki- 
lowatt to reflect the rate at which he uses kilowatt-hours. 


The price relationship between demand and energy, as the split 
determines it, can have a significant effect on the mix of input 
resources required, whether for capital or for primary energy. 
The absolute price level for both demand and energy which the 
split gives can affect the magnitude of the basic resources (capi- 
tal and primary energy); and the method of assigning demand 
costs to the customer can affect the amount of basic resources 
required. The potential shortfall of capacity varies according to 
the intensity of demand, and reaches a peak during the interval 
of maximum demand (whether in a day or in a year). Because of 
this potential shortfall, the planner has to augment the system in 
these periods of maximum demand, while at other times he has 
excess Capacity on his hands. 


To achieve the proper mix of input resources, Capi- 
tal and energy, the demand-energy split should be 
based on marginal costs. 


As Exhibit IV-1 shows, the demand-energy split, based on mar- 
ginal costs for 1978, would be 35-65. A demand-energy split 
based on the marginal costs of production will lead to the proper 
rate of substitution between rate of use and use. The customer 
can make his own trade-off between demand and energy, based 
on the relevant cost information. Prices will show the relative 
cost consequences of consuming one more kilowatt or one less, 
and the cost consequences of consuming one more 
kilowatt-hour or one less. 


It should be recognized that a demand-energy split based on 
marginal costs will lead to a shift in costs between customer 
classes and between customers within a class. Customers with 
high load factors would face higher costs than under the exist- 
ing demand-energy split. 
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Exhibit IV-L 


Projected Demand-Energy Split. 


Based on Marginal Costs, Time 


Averaged and Pro-rated to the Revenue Requirements 1977-1979 


Pro-rated 


Marginal Demand 
Demand Unit Rate 
Cost S/kW 
$™000 
1977 811,918 40 
1978 960,887 47 
1979 Ly lUS2igacs 53 


D. TIME-OF-USE PRICING 


Demand varies periodically over the day and over the year. 
These variations in the rate of use lead to time-based cost differ- 
entials. That is, the resources the Corporation requires to serve 
load during the period of peak or maximum demand of the sys- 
tem are greater than the resource costs of serving load in the 
off-peak period. A kilowatt-hour consumed between noon and 
one o'clock p.m. has a higher cost than a kilowatt-hour con- 
sumed between midnight and one o'clock a.m. If the objective 
of efficiency is to be met, it is important for prices to reflect these 
time-based cost differentials. 


As was mentioned in the discussion of the demand-energy split, 
the method of assigning demand costs to the customer affects 
the amount of basic resources required. Because the demand 
for electricity is periodic, varying by time of day and season of 
the year, and because its supply basically cannot be stored, the 
costs of supplying additional consumption also vary. In order for 
prices to track costs properly, it is recommended that 


Seasonal time-of-day rates should be introduced 
now for users with monthly peak loads of 5000 kilo- 
watts or more. 


It is further recommended that load data should be gathered 
and analysed for customers with monthly peak loads of between 
3000 and 5000 kilowatts, with a view to introducing seasonal 
time-of-day rates for these customers as well. 


This method of pricing requires sophisticated metering, such as 
digital demand recorders. The 3000-kilowatt level was chosen 
because most customers with loads over 3000 kilowatts already 
have such metering installed. However, load data for those cus- 
tomers with loads between 3000 and 5000 kilowatts was not 
available for analysis, from which to forecast the effects of time- 
of-day rates. 


At present cost-benefit analysis (Volume VIII, Appendix VI) does 
not appear to justify introducing time-of-day rates for residential 
customers. However, it is recommended that 
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Pro-rated 


Marginal Energy 
% Energy Unit Rate % 
Cost ¢/kWh 
$'000 
35 175387083 eGo 65 
35 Ley 1270.7 Le.3335 65 
37 1,951,044 1.444 63 


A five-year experiment should be conducted with 
time-of-use rates for customers with average 
monthly power demands of 3000 kilowatts and less, 
including residential customers. 


With time-of-day rates, each customer would see the cost con- 
sequences of his consumption patterns. Time-of-day rates for all 
large users with average monthly uses of over 3000 kilowatts, 
and possibly future on an optional basis for users under 3000 ki- 
lowatts, would offer maximum benefits with minimum costs. 
Time-of-day rates could lead to more efficient use of resources 
devoted to producing electricity. Furthermore, there will be no 
intentional cross-subsidization of peak use by off-peak use. 


What this means to the industrial user, for example, is that there 
should be a dollar incentive to shift his load into the off-peak pe- 
riod. For example, a three-shift operation might run more electri- 
cally intensive equipment during the midnight shift, and reduce 
its load in the other two shifts. A single-shift company might 
deem it now had incentive enough for incurring other costs 
associated with a double shift to take advantage of the off-peak 
rates, or consider cutting its load on peak by introducing more 
efficient equipment over the long run. The important point is that 
the customer will face the cost consequences of his decision 
about use. The price he pays or saves would reflect the cost of 
producing one more or one less kilowatt-hour in the peak or the 
off-peak period. 


E. IDENTIFYING THE PEAK-PERIOD AND ASSIGNMENT- 
OF-CAPACITY COSTS 


The question of identifying the peak period, and effectively tying 
prices based on marginal costs to peak demand, is one more 
difficult part of time-of-use pricing. Although after the fact it is 
possible to identify a particular hour of the year when the peak 
demand actually occurred, it is generally unknown before the 
fact exactly when it will occur or exactly how high it will be. Sys- 
tem planners do have expectations about how high the peak 
load will be, as well as which are the potential peak hours. They 
use these expectations in designing the system and providing 


for reserve Capacity and maintenance scheduling. Because rate 
periods and associated prices are established before the fact, 
knowing the potential peak hours and the expected costs is es- 


sential for establishing rate periods and estimating marginal 
costs. 


More technically, demand is uncertain for a particular stretch of 
time in the future at any set of prices. Normally, a good deal is 
known about the probability distribution that characterizes the 
uncertain demand. For Ontario Hydro, there is not much varia- 
bility in load from one hour to the next during the daytime hours 
in a particular season. The system faces a broad daily peak from 
about 0700 hours to 2300 hours, where the load at one hour is 
little different from that in several other hours. Furthermore, the 
average daily peak load for the potential peak days as a group 
may be very close to the actual peak. Such load characteristics 
are generally the easiest situations for which to define pricing- 
periods and to tie closely together prices charged and marginal 
costs incurred. 


Finally, as Ontario Hydro moved from the current pricing-system 
to a system of peak-vs-off-peak pricing (for large users), con- 
sumption patterns would change. Some have concluded that 
one effect of peak-load pricing would be to shift the peak to 
other times, and that system planners and rate-makers would 
face the task of chasing peaks. However, such a situation would 
only arise if all capacity costs were assigned to a very few iden- 
tifiable peak hours. If, for example, 2:00 p.m. on Monday, De- 
cember 21 were chosen as the hour to which to assign all the 
annual marginal capacity cost, it would be reasonable to pre- 
sume that much load would shift from 2:00 p.m. to 1:00 p.m. or 
3:00 p.m. Accordingly, the peak period must be defined so as to 
eliminate such transitory movements, and avoid misapplying the 
principles of marginal-cost pricing. 


How one assigns capacity costs to the costing-periods depends 
on the relationship between demand and available capacity in 
those periods. Specifically, the relative loss-of-load probabilities 
for each costing-period are used to assign capacity costs to 
those periods. The loss-of-load probability measures refer to the 
estimate of the probability that available capacity will fall short 
during a particular set of hours. Following the recommendation 
in Section V, 


The winter peak period would be defined as the 
months of October to March inclusive, and the sum- 
mer peak period as April to September inclusive. 


These periods were chosen on the basis of an analysis of rela- 
tive loss-of-load probabilities, carried out in the course of deter- 
mining the costing-periods for the marginal-cost study (Volume 
VII). 
The daily peak period would be defined as 0700 
hours to 2300 hours Monday through Friday (ex- 
cluding statutory holidays), and the marginal capac- 
ity costs would be assigned to the customer on the 
basis of his average monthly non-coincident peak 
demand in the peak period. 


it should be noted that approximately 53 per cent of the total 
hours in the year are off-peak hours. 


Capacity costs would then be reflected in the price charged dur- 
ing a fairly large number of hours, and problems of shifting peak 
would be minimized. On the other hand, prices would track 
costs through time, and the system load factor might improve if 
customers reduced their peak consumption by shifting load to 


the off-peak period. This might be limited, however, because of 
the length of the peak period. 


F. THE METHOD OF TREATING SURPLUS REVENUES 


The implications of the foregoing recommendations for rate- 
structure design are outlined in the next section. However, if all 
characteristics of the utility’s output are to be priced at marginal 
costs (Customer, demand, peak energy, and off-peak energy), 
then the revenues generated will exceed the revenue require- 
ment. This is because the revenue requirement is based on his- 
torical accounting-costs, and at the present time marginal costs 
are above those average embedded costs. 


To avoid such surpluses, one must adjust the prices based on 
marginal costs so that the revenues generated just meet the rev- 
enue requirement. Furthermore, the method of adjustment must 
be consistent with the pricing-objective of contributing to an 
efficient allocation of resources devoted to producing electricity. 


It is necessary, then, to depart from marginal-cost pricing where 
the price signal has least influence on the customer's decision 
about use. Of the consumption decisions outlined, the decision 
to become a customer is the least sensitive to price. The other 
decision components (use, rate of use, and time of use) would 
usually be much more sensitive to price. It is more important, 
then, to maintain the integrity of the price signals for use, rate of 
use, and time of use. On the other hand, the signal relayed 
through the customer charge may be distorted over a 
reasonable price range. Hence the demand charge and energy 
charges should reflect their marginal costs. The customer 
charge may be adjusted downwards to eliminate the surplus, 
with minimal distortion to the intended price signal and hence to 
the customers’ decisions. 


The methodology of returning the surplus is discussed in the 
next section of this volume. The guiding principle used in devel- 
oping a method of surplus return was to be fair while maintain- 
ing the pricing-objective of efficiency. 


G. EFFICIENCY AND FAIRNESS 


Considerations of fairness have always played an important role 
in setting rates. In its simplest form, fairness has great appeal to 
rate-makers and the public alike. Obviously, the community de- 
sires all instruments of public finance (taxes, government 
spending, prices set by public utilities, etc.) to be fair. 


On some criteria of fairness the community will be found united, 
once the question in hand is well understood. These criteria 
raise no question of conflict of interest; they may be termed the 
agreed criteria of fairness. The traditional and proposed view of 
fairness in ratemaking deals with agreed criteria. An example 
would be the reduction of uncertainty in the utility’s prices. 


Other criteria of fairness produce sharp differences of opinion, 
since they call for making some persons worse off in order to 
benefit others. They are conflict-of-interest criteria. A conflict 
criterion, therefore, supplies a standard, a guide to policy, but 
one imposed against the wishes or judgement of some members 
of the community. An example of this would be to use utility 
prices to redistribute wealth (for example, through lifeline rates). 
The traditional and proposed view of fairness in ratemaking 
does not concern itself with conflict criteria. Utilities have tradi- 
tionally viewed conflict criteria as lying in the domain of govern- 
ment. Ontario Hydro has not viewed its rate structure as a policy 
instrument to deal with social objectives involving conflict crite- 
ria. 
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It has been recommended that the price structure should be de- 
signed to contribute to the efficient allocation of resources. It is 
further recommended that 


In meeting this efficiency objective, the price struc- 
ture should be as fair as is practicable. 


Fairness means equal treatment of equals, based on criteria 
which reflect general agreement in the community. These 
agreed criteria of fairness may be listed as follows: 


1. The price-structure should return the benefits of historical 
investment to the utility’s customers in a way that maintains 
distributive impartiality. That is, the benefits of historical in- 
vestment should not be used to subsidize one particular 
group of customers at the expense of any other. 


2. The price-structure should maintain the integrity of the cost- 
pooling concept. 


3. There should be no seniority rights in the pricing-structure. 
All consumption is always new, for the customer can decide 
to discontinue it at any time. 


4. The price-structure should be impersonal: that is, there 
should be no undue discrimination. Any rate structure will 
be discriminatory to some degree. The real question is 
whether the discrimination among customers can be justifi- 
ed. 


5. The price-structure and changes in the price level should be 
defined clearly, so that the customer is aware of the price he 
will pay if he undertakes a specific course of action. This is 
the criterion of certainty in prices. 


6. Achange in corporate policy (for example, on system relia- 
bility) should not lead to unduly abrupt changes in prices or 
service received. This is the criterion of continuity in prices. 


For a further discussion of the efficiency objective and fairness, 
see Volume V. 


H. EFFICIENCY AND CONSERVATION 


Some critics claim that the promotional or declining-block struc- 
ture of energy rates contributes to waste of electricity. At the 
same time, it is alleged that the price structure does not encour- 
age conservation. Indeed, many people are concerned with the 
seemingly unending growth spiral of energy consumption. 


But what exactly does energy conservation mean? In what 
sense is primary energy being wasted? These questions must be 
answered in order to develop a meaningful framework for a con- 
servation policy.? 


With a depletable resource, such as oil or natural gas, 
conservation means using less in the present and so having 
more to use at some future time, if desired. Reduced use today 
is considered justified if the costs expected from postponing 
consumption now are less than the present value of the future 
benefit stream which having more to use later would create. The 
discounted future benefits may be defined as the social-oppor- 
tunity cost of present consumption. 


With electricity, society is not dealing directly with a depletable 
resource. It is not within the mandate of an electric utility to deal 
with the optimal pricing of depletable resources to effect con- 
servation. However, the electric utility does have a duty to en- 
sure that its pricing-policy does not encourage wasting its prod- 
uct. 
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Waste does not mean throwing electricity away, but rather refers 
to additional consumption that would not occur if the price fac- 
ing the customer equalled the cost of producing that additional 
consumption. 


This approach to conservation and waste holds considerable 
promise. Consider some examples. 


There are several cases in the present rate structure where the 
marginal price to the end user is zero. It is recommended that 


The marginal price to the end user should never be 
zero. 


The cost the customer incurs or saves from a decision about 
use should reflect the cost incurred or saved by the utility. 


Consider the minimum bill for cottage customers, which for 
1976 lets the customer use as much as 240 kilowatt-hours,? or 
flat rates for water heaters. These are two cases where the mar- 
ginal price to the customer does not reflect the real cost of prod- 
uction, and hence leads to wasteful use of electricity that might 
not otherwise have occurred. 


Consider also bulk-metered apartments. Here the marginal price 
to the customer is zero. Electricity is included in the rent. The 
customer, therefore, does not see the cost consequences of 
consuming a little less electricity or a little more. 


Several independent studies have shown that residents in bulk- 
metered apartments tend to use more electricity than those with 
individual meters. Findings from an American study by Mid-West 
Research Institute showed that the ratio of consumption by 
bulk-metered residents to that of individually metered residents 
ranged from 108 per cent to 269 per cent, averaging 134 per 
cent. Within Ontario Hydro, a more modest study of the same 
type showed that bulk-metered apartments as a group con- 
sumed 39 per cent more electricity than comparable apartments 
individually metered. On average, the excess consumption 
amounted to 1,443 kilowatt-hours a suite for 1974. 


On the basis of the foregoing findings, reversing the movement 
to bulk metering has been suggested as a conservation meas- 
ure. A resource cost-benefit analysis of the feasibility of aban- 
doning bulk metering in apartment suites has shown that such a 
move would yield resource savings, amounting to over 26 billion 
kilowatt-hours by the turn of the century. 


To bring back individual metering would mean an increase of 
approximately $136 million in operating and maintenance costs 
for the next 25 years. However, cautious estimates of benefits 
fall in the area of $166 million for the same period, so that such 
a move could realize an aggregate net resource benefit of at 
least $30 million. However any policy decision on bulk metering 
would require consideration of conflicting objectives. 


Efficiency, marginal-cost pricing, and conservation are compati- 
ble. If the price of electricity were based upon marginal costs, 
then the customer would face the cost consequences of using 
one more kilowatt-hour or one less. The decision would lie with 
the customer. Once he knew the price of electricity, he could 
trade off the benefits of consuming a little more or a little less 
against the costs. 


The customer is the best judge of his own tastes, and of the fur- 
ther satisfaction he would gain or lose from using a little more or 
a little less of any particular good or service. No one person or 


3The issue of conservation and pricing is reviewed in detail in Volume VI, Part |I| 
4This is an illustrative example, and in practice the minimum bill is being phased 
out in the rural retail system. Minimum bills should be discontinued for al! classes 
of customers in all retailing utilities. 


group has the wisdom to dictate the tastes and preferences of 
all individuals in society. 


|. DETERMINING MARGINAL COSTS 


The methodology for determining Ontario Hydro’s marginal 
costs of production is described in Volume Vil, Costing Methoa- 
ology for Determining Marginal Costs. ‘Marginal cost’ may be 
defined as the cost of producing a permanent and quantitatively 
small change in output, when all resource-cost inputs are opti- 
mally adjusted to change. Generally marginal cost refers to the 
Increment in cost arising from a permanent increment in output. 


The marginal-cost study was undertaken by National Economic 
Research Associates (NERA) of New York. The costing method- 
ology represents the ‘best’ estimate of marginal costs, given the 
State of the art. However, the methodology for determining mar- 
ginal costs should be analysed on a continuing basis. Such 
analysis will allow for improving the methodology as improve- 
ments take place in the state of the art. 


Generally, the measurement of marginal costs may be de- 
scribed as follows: 


1. Forward-looking. Marginal costs are based on the system- 
expansion plan of the planning-period and cost estimates of 
the system planner applicable to the facilities to be installed. 


2. Current dollars. \nflation is disregarded in computing mar- 
ginal costs. For example, the marginal-cost study was de- 
veloped in 1975 dollars. Changes in relative price are taken 
into account, however, insofar as they affect the system 
planner’s least-cost generation mix. 


3. Time-related. The methodology accounts for the cost differ- 
ences in producing energy in different periods of the day 
and the year. 


The costs to be estimated for purposes of marginal-cost pricing 
are meeting an increment of demand, providing an increment of 
energy, and connecting a customer. These marginal costs will 
reflect the capital, operating and maintenance costs of the 
whole gamut of facilities, from generator to meter, needed to 
supply these increments. They also include associated over- 
heads, essentially the marginal ones. All costs computed are 
based on the prices currently prevailing. The cost estimates de- 
veloped will have to be adjusted annually. 


The cost data employed are the same data as the system plan- 
ner uses. The costs are those which the Corporation is about to 
incur on behalf of its customers in providing a least-cost system. 


J. LEADING CRITICISMS OF MARGINAL-COST PRICING 


While marginal-cost pricing appears an attractive alternative, it 
has aroused some controversy and criticism. Some of the criti- 
cisms have already been covered implicity, but it is useful to 
identify the chief arguments that have been made against mar- 
ginal-cost pricing. The four main criticisms are as follows: 


The “‘Second-Best” and “All-or-Nothing” Argument 


The argument used most often against marginal-cost pricing is 
the ‘second-best’ position. It has been emphasized that the rule 
of marginal-cost pricing is essentially an all-or-nothing rule, in 
the sense that there is no advantage In applying it to one indus- 
try or service if it is not applied at the same time to all others. In- 
deed, applying it to one industry alone might well work havoc 
rather than good, as far as allocating resources is concerned. 


The Argument about Distribution of Wealth 


It has often been pointed out that one need accept marginal- 
cost pricing as efficient only if one is willing to place a similar 
value on the distribution of wealth. Two positions have to be 
considered: the current distribution of wealth, which decides 
how many dollar votes each buyer has in deciding what to order 
the economy to produce, and the distribution that results from 
equating price to marginal cost. It should be noted that this is an 
ethical argument, not an economic one. 


The Argument of Calculation of Marginal Cost 


Another important objection to marginal cost as a basis for pric- 
ing is that it has no single definition, but rather a considerable 
variety of definitions, each contingent on the special circum- 
stances of a particular case. Furthermore, any measure of mar- 
ginal cost is based on estimates, accounting-costs included. It is 
said; accordingly, to be an unsuitable basis for a general rule 
and impractical to carry out. 


The Argument of Surplus Revenue 


Because the revenue requirement is based on historical ac- 
counting-costs, prices based on marginal costs would lead to 
surplus revenues. Therefore, if the revenue requirement is to be 
met, the principles of marginal-cost pricing must be compro- 
mised. It is not clear just how great a loss of economic efficiency 
would result from such adjustments to the appropriate marginal 
cost. It might not even be clear whether the unavoidable loss of 
efficiency was minimized in making this adjustment. 


There are other criticisms, ranging from the failure to recognize 
social costs to the lack of knowledge about demand elasticities. 
Volume Five, The Theoretical Foundations of Marginal-Cost 
Pricing, deals with these various criticisms in more detail. It also 
demonstrates the invalidity of these criticisms. 


The recommendations on the proposed pricing-objective and 
pricing-principles can be summarized as follows: 


1. The price-structure should contribute to the 
efficient allocation of resources devoted to pro- 
ducing electricity. 

2. The demand-energy split should be based on 
marginal costs. 

3. Seasonal time-of-day rates should be introduced 
now for users with monthly peak loads of 5000 
kW or more. 


4. Load data should be gathered and analysed for 
customers with monthly peak loads between 
3000 and 5000 kW, with a view to introducing 
seasonal time-of-day rates for those customers. 


5. A five-year experiment should be conducted on 
using time-of-day rates for customers with 
monthly peak power demands of 3000 kW and 
less, including residential customers. 

6. The winter peak period should be defined as the 
months of October to March inclusive, and the 
summer peak period as April to September inclu- 
sive. 

7. The daily peak period should be defined as 0700 
hours to 2300 hours Monday to Friday (excluding 
statutory holidays), and the marginal capacity 
costs should be assigned to the customer on the 
basis of his average monthly non-coincident 
peak demand in the peak period. 
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8. The price structure should be fair as is practica- 
ble. 


9. The methodology for determining marginal costs 
should be analysed on a continuing basis. 
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V. THE ALTERNATIVE PRICING-OBJECTIVES 


Four other pricing-objectives were considered in some detail. 
Not all these are inconsistent with the proposed pricing-objec- 
tive of efficiency. Volume VI considers the alternative pricing-ob- 
jectives, and the arguments for and against treating them as pri- 
mary. The four alternative pricing-objectives were 


A. Fairness, 

B. Conservation, 

C. Distribution of Wealth, and 
D. Environmental Protection. 


A. THE FAIRNESS OBJECTIVE 


One school of thought would set ‘fairness’ as the primary 
pricing objective, and link it explicitly with a fully distributed pric- 
ing-system (FDC) employing average costs. With a fully distrib- 
uted system, the fixed, overhead, and joint-cost portions of the 
revenue requirement are allocated ‘fairly’ among the various 
customer classes, based on the relative consumption character- 
istics of the classes and so on their adjudged responsibility for 
incurring these costs. The resulting revenue requirement of 
each class is then similarly distributed among the customers. 


However, others claim that fairness demands that the cost of 
customers decision be the price that he pays for that decision. 


However, fairness is not the sole object of fully distributed aver- 
age-cost pricing, and consequently should not be tied solely to 
FDC. As was said earlier in this volume, any pricing-system a 
public utility uses must ultimately be fair. Besides fairness, ob- 
jectives such as simplicity, accountability, and flexibility are in- 
corporated into fully distributed cost pricing. 


On the other hand, economic efficiency has not been an explicit 
objective of FDC. The inclusion of this objective, or indeed the 
fitting of any retail rate schedule to the principle of marginal-cost 
pricing, is greatly hampered by the nature of the wholesale rate 
that the retailing utility faces. The design of the retail rate must 
be compatible with the movements in the overall revenue re- 
quirement, which is strongly influenced by the wholesale cost. 

In Ontario, where there is an environment of retailing and who- 
lesaling utilities, a wholesale rate based on cost averaging has 
led directly to retail rates based on averages to follow suit. 


At the wholesale level, there are three fundamental types of av- 
eraging implicitly being made with Ontario Hydro’s current rate 
form. 


1. Historical Averaging | 
Historical accounting-costs, using dollars of different vintage, 
are used to develop rates. For example, the costs associated 
with older plant through in the depreciation accounts are aver- 
aged in with current costs of new plant. 


2. Demand and Energy-Cost Averaging 


The demand and energy costs to some extent reflect the aver- 
age costs of supply. In other words, the demand and energy 
rates incorporate adjustments to match revenue with the histori- 
cal accounting-costs of the mix of generating-plant technology 
and of the fuel mix (hydraulic, nuclear, and fossil). 


3. Cost Averaging Through Time 

The higher costs of providing electricity in the peak period (by 
season and by day) are averaged in with the lower costs of pro- 
viding electricity in the off-peak periods. 


A fully distributed average-cost pricing-system is less expensive, 
and more attractive administratively, than other techniques of 
costing and pricing. As costs are averaged over time and out- 
put, a minimal amount of administrative cost (metering and load 
data) is required. In turn, the rate structures are relatively 
straightforward. 


More importantly, it is suggested that there is a high degree of 
accountability in the rate structure, since average-cost pricing is 
based directly on the projected actual book costs over the time 
frame in which the rates are to apply. Because the revenue re- 
quirement will be exactly met, all other things being equal, there 
will be no surplus revenues. This accountability provides a 
standard for evaluating past allocations of cost to the various 
customer classes, and therefore a reference point for future de- 
cisions in this regard. 


A fully distributed average-cost pricing-system has the flexibility 
to close with the revenue requirements yet still remain fair. 
Within the limits of practicality, there is no undue discrimination 
between classes. Where the quantity and rate of use are the 
same, the total charge to the customers is the same, unless a di- 
fference is justified by identifiable cost differences in the condi- 
tions of service. Ideally, at the same time each customer shares 
proportionately in the historical benefits of investment. 


Every pricing-system generating only enough revenue to meet a 
revenue requirement based on historical costs does in fact pro- 
vide the historical benefits of investment to all customers. How- 
ever, fully distributed average-cost pricing returns the benefits to 
each individual customer, as much as possible, on the basis of 
that customer’s use. This process may be deemed more distri- 
butionally impartial than other pricing-philosophies with mark- 
edly different return processes. 


There are several criticisms of fully distributed average-cost 
pricing. First, the distribution of costs between demand and en- 
ergy related is judgemental and therefore open to challenge; 
some judgement, though, is required in all pricing-policies. 


The most fundamental criticism of FDC so far is that it has not 
treated the marginal cost of producing electricity explicitly as a 
pricing-instrument, and thus sidesteps the question of economic 
efficiency. Insofar as the use of electricity is sensitive to price, 
underpricing marginal use at average costs will encourage un- 
necessary growth in capacity and fuel requirements. 


B. CONSERVATION OBJECTIVE AND THE INVERTED 
RATE STRUCTURE 


Some conservationists claim that pricing should be used to re- 
strict growth, perhaps to achieve zero energy growth. The rate 
structure through which this conservation objective would be 
achieved is the inverted one. This means that prices would be 
raised to obtain some arbitrarily selected growth rate, and would 
no longer track costs. There would of course still be a revenue 
constraint, as with any other method of pricing. 


For example, assume an inverted rate structure with three 
blocks: 0 to 250 kilowatt-hours; 251 to 500 kilowatt-hours; and 
501 kilowatt-hours and over. The price per kilowatt-hour would 
be progressively higher in each block. There is a twofold justifi- 
cation for the inverted rate structure. First, because demand for 
electricity is sensitive to price, higher prices will reduce the de- 
mand. Second, the burden of an inverted rate structure would 
fall primarily on ‘unnecessary and luxurious’ power consump- 
tion, after allowing each user a reasonable amount of electricity 
at a lower price to meet basic needs. 


23 


The primary drawbacks to the inverted rate structure are these. 
First, it is not based on costs. Hence there is no logical founda- 
tion for establishing the number of blocks, the length of each 
block, or the price level in each block. Second, low use does not 
necessarily correspond with ‘necessary’ power consumption, 
nor does high use necessarily correspond with ‘unnecessary 
and luxurious’ consumption. 


C. OBJECTIVE OF REDISTRIBUTING WEALTH: LIFELINE 
RATES, ENERGY STAMPS, ETC. 


Another objective pricing-policy may serve is redistribution of 
wealth. The objective is clear enough: subsidizing users of elec- 
tricity with low incomes. Three redistributive programs have 
been proposed in recent years: lifeline rates, energy stamps, 
and an energy tax credit. 


1. Lifeline Rates 


A lifeline rate may be defined as a low uniform charge for the 
first several hundred kilowatt-hours each residential customer 
uses. 


This practice is simply one of redistributing wealth by having 
other users of electricity cross-subsidize low-use residential 
customers. There are various ways to recover the revenue for- 
gone under such a scheme, and the burden imposed on others 
will vary according to the recovery method used. However, all 
methods involve recovering lost revenue through increasing 
rates for consumption beyond the lifeline level. A likely ap- 
proach would involve an inverted residential rate structure along 
with some increase for industrial and commercial rates. An im- 
plicit (and false) assumption here is that income and use of elec- 
tricity are closely related. 


2. Energy Stamps or Vouchers 


Energy stamps are an example of a method of redistribution 
which may be financed and administered by the government. In 
this the energy-stamp proposal closely parallels the American 
food-stamp program. The stamps would be used to pay either 
utility or fuel-oil bills. 


3. Energy Tax Credit 


An energy or electricity tax credit would be similar in form and 
working to the Ontario property-tax credit. Individuals and fami- 
lies would receive tax rebates based upon energy use and in- 
come. They would have to keep their bills for electricity and 
other forms of energy as proof of actual use. 


Of the three redistributive programs outlined, an energy tax 
credit appears to be the least unattractive, for the following rea- 
sons: 


1. It would minimize distortions in consumption preferences 
between energy types in the economy. 


2. The poor would be more easily and more accurately identifi- 
ed. 


3. The use of tax credits would tend towards negative income 
taxation, which some see as the most efficient way to meet 
the objective of redistributing wealth. 


The strengths and weaknesses of each of these distribution pro- 
grams are considered in more detail in Section IV of Volume VI. 
There are major drawbacks to any programs for redistributing 
wealth that Ontario Hydro might undertake. In summary, they 
are: 
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1. Inefficient allocation of the resources used to produce 
goods and services within society. 


2. Inefficient allocation of the resources devoted to producing 
electricity. 
3. Inefficiency in identifying and helping low-income individu- 
als and families in the least costly way. 
The objective of income distribution should be 
therefore rejected as an alternative for pricing-poli- 
cy. Social engineering through rates would cause 
some customers to cross-subsidize others, and is 
not within the Corporation's mandate. Furthermore, 
the Government ought not to use the Corporation as 
a policy instrument for redistributing wealth. Such 
redistribution policies would effectively destroy cost 
cauSality and an efficient pricing-system. 


D. OBJECTIVE OF ENVIRONMENTAL PROTECTION AND 
SHADOW PRICING 


One can make a strong case for environmental protection as a 
pricing-objective. To attain this, it has been suggested that a 
shadow price equal to the marginal net damage caused in 
producing electricity should be added to the marginal private 
cost of the utility, in order to arrive at the appropriate price for 
electricity. The National Energy Board has implicitly endorsed 
this pricing-practice for electricity exported to the United States. 


The argument is straightforward: the total social cost of prod- 
uction equals private cost plus external cost. 


1. Total social cost refers to the total economic cost incurred 
by the production and market activity of a particular body. 


2. Private cost refers to those costs faced by, and internal to 
the economic decision unit. 


3. External cost refers to the money value of the externalities 
caused by the production and market activity of particular 
economic-decision units on other persons or decision units 
that are external to the producing unit’s decision-making 
process and market activity. 


The principle underlying shadow pricing is clear. Given that the 
demand for electricity is sensitive to price (exponents of shadow 
pricing claim), prices reflecting private costs only are too low, 
and lead to an output that is too high. That is, society is devoting 
too great a share of its resources to producing electricity. A fully 
efficient pricing-scheme would reflect marginal social costs. 
Efficient prices would be higher, then, and output lower, if price 
equalled marginal social cost. 


Such a pricing-policy would be consistent with economic theo- 
ry. The requirements of economic efficiency dictate a ‘shadow 
price’ upon the productive activities of the generator of an exter- 
nality. Such a snadow price should equal the marginal net dam- 
age from producing electricity. Hence price would equal mar- 
ginal social cost. The customer would then face a price which 
represented the real resource cost consequences of using one 
more kilowatt-hour, or one less. 


However, there are two important drawbacks to shadow pricing 
at present.® 
1. Information Requirements 


As was noted, the proper shadow price equals the marginal net 
damage from producing electricity. At present, it is virtually im- 


5There are seven practical drawbacks to shadow pricing enumerated in Part IV of 
Volume V. The two dealt with here are the most significant. 


possible to obtain a reasonable estimate of the money value of 
this marginal damage, since it consists largely in such things as 
damage to persons’ health and to the beauty of the countryside. 
Moreover, the number of parties involved, and the complex in- 
terdependencies among them, make the task even harder. 


2. Inflexibility 


One drawback to a shadow pricing scheme is implicit through- 
out all discussions: its lack of flexibility. Shadow prices would be 
hard to change on short notice. They would be hard to carry out 
on a regional basis. They could not allow for differences in the 
effects of equal amounts of emission upon the effective level of 
pollution. Such inflexibility makes shadow pricing a questionable 
tool for dealing with the external costs of producing electricity. 


In the light of the foregoing analysis, shadow pricing or an exter- 
nality tax, should be rejected as an alternative for pricing-policy. 
It is recommended that the Corporation should base its price on 
marginal private costs, while meeting the environmental stand- 
ards and criteria set by the Government. In meeting prescribed 
standards, of course, external costs are internalized. From then 
on, the Corporation would consider all costs in setting prices 
based on marginal costs. 


E. SUMMARY OF RECOMMENDATIONS 
A summary of the recommendations follows. 


1. The objective of redistributing wealth should be 
rejected as an alternative pricing-policy. 


2. Shadow pricing, or an externality tax, should be 
rejected as an alternative for pricing-policy. 


3. Ontario Hydro should base its price on marginal 
private costs, while meeting the environmental 
standards and criteria set by the Government. 
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Vi. PROPOSED PRICE STRUCTURE AND PRICE SCHEDULES 


To meet the objective of efficiency, it is important for the price 
schedules to provide as much relevant cost information to the 
end user of electricity as is practicable. 


The guiding principle, then, in designing a rate structure is to 
ensure that the marginal use of electricity is priced at the mar- 
ginal costs of generation and distribution systems, subject to the 
previously defined constraints of fairness and the revenue re- 
quirement. Rate structures were designed to ensure the integrity 
of the cost information flowing from the bulk-power system 
through the retailing utilities to the end customer, while picking 
up the costs of distribution or delivery on the way. The proposed 
rate structure is called the ‘flow-through’ approach, because it 
‘flows’ the marginal-cost information from the producer (Ontario 
Hydro) through the distributors (the municipalities) to the end 
user of electricity. At the same time, the rate-structure proposals 
do not interfere with the local autonomy of the municipalities. 


There are three chief areas for which recommendations are 
made: 


1. Customer classes at the bulk and retail level: 


2. Proposed price structure and schedules at the bulk level; 
and 


3. Proposed price structure and schedules at the retail level. 


The detailed outline of the pricing-proposals and illustrative rate 
schedules are shown in Volume VIII: Detailed Proposals for 
Rate-Structure Design. 


A. CUSTOMER CLASSES 


1. Customer Class at the Bulk Level 


The present costing-classification of Ontario Hydro at the whole- 
sale level is composed of 353 municipal utilities and the Power 
District, which is a retailing-agency of Ontario Hydro. The total 
costs, associated with the common generation (production), 
grid, and radial transmission (common delivery) costs, with 
other associated joint and fixed costs, are allocated to each of 
the 354 customers in a uniform two-part rate. This rate consists 
of a single energy charge in mills per kilowatt-hour and a single 
demand charge in dollars per kilowatt of demand. This demand 
charge, which is a rate-of-use charge, has generally accounted 
for more than half the total bill of each distributing utility. Each 
monthly total of the billed kilowatts of demand exceeds the total 
kilowatts of load for the system, due to the non-coincident fea- 
ture of the billed kilowatts. 


The total dollars associated with kilowatts for the Power District 
are assigned to two classes: Direct Industrial and the Rural Re- 
tail System (of Ontario Hydro), based on the non-coincident 
monthly demand of each. Since this again exceeds the total 
billed demand of the Power District, the dollars per kilowatt of 
demand for the class of direct industrial customers amount to 
less than the dollars per kilowatt for the Power District. 


Under this classification system, a direct industrial customer 
with a load factor of 100 per cent imposes a higher charge on 
the Power District than a customer with a lower load factor, be- 
cause of its coincidence with the peak of the Power District. De- 
mand and energy charges to these industrial customers have 
therefore been adjusted in their rates to reflect this costing-char- 
acteristic, and to diminish the benefit of diversity as the load fac- 
tor increases. This has led to a lower demand and higher energy 
charge for the direct industrial customers than for the retailing 
utilities. The current procedure generally has led to a higher to- 
tal bill to the utility for a load of similar shape and magnitude 
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than for the direct industrial customer, given identical delivery 
conditions. 


At the same time, large industrial customers of the retailing utili- 
ties have faced different monthly bills from direct industrial Cus- 
tomers and customers of other utilities for identical loads, load 
shapes, and delivery conditions. This has led to considerable 
debate about the present customer classification among the 
concerned parties: the direct industrial customers, the retailing 
municipal utilities, and large customers of these utilities. Each of 
these groups faces different demand and energy charges, and 
thus different total bills, for identical load, load characteristics, 
and delivery conditions. 


To minimize these differences, it is recommended that the unit 
rate for energy and rate of use of energy (kW) should be the 
same for similar delivery conditions, and so eliminate the appar- 
ent discrimination. For costing-purposes, then, there would be a 
single class of customers, comprising.all retailing utilities (in- 
cluding Ontario Hydro's retail system) along with all large indus- 
trial, commercial, or institutional users of electricity. (Gee Exhibit 
VI-1) Of course, this recommendation would shift costs between 
present customer classes and within customer classes. 


For the time being, large users would be defined as retail Cus- 
tomers with monthly peak loads of 5000 kilowatts or more. The 
intent is to reduce this level to 3000 kilowatts as soon as load 
data can be gathered and analysed for customers with monthly 
peak loads of between 3000 and 5000 kilowatts. The level of 
3000 kilowatts was chosen because customers with greater 
loads than that are a fairly uniform group. Most own their trans- 
formation and their protective switchgear, are not served off the 
distributing-system, and already have digital demand recorders 
installed. But since this level was chosen without data, it could 
turn out that the proper one ought to be higher or lower. Mean- 
while, the level of 5000 kilowatts should be retained for defining 
large users. 


The new classification would consist of the sum of the net loads 
of all retailing utilities (including Hydro’s retail system) olus the 
loads of all large users who are customers of the various retail- 
ing utilities. The retailing utilities’ net costing-load would not in- 
clude any customer loads over 5000 kilowatts. Hence the total 
number of costing-loads would be 354 retailing utilities plus ap- 
proximately 201 large-use customers. 


The total costing-load would be arrived at this way: 


1. Remove the direct customers’ costing-load from the Power 
District and use the individual direct customers’ loads. This 
means that each direct customer would be costed on the 
same basis as the retailing utilities. This loss of diversity 
among the direct customers, and between the rural retail 
system and the directs, would increase costs for the directs 
of 16 million dollars. 


2. Remove the costing-loads of the large users from the retail- 
ing utilities. 

3. Add the monthly non-coincident loads of: the 101 large 
users; the 353 retailing utilities (large users); the rural retail 
system; and the 100 direct customers. 


Since the costing-load of the large-use customers of the retail- 
ing utilities would not be included in the utilities’ costing-load 
under the proposed classification, the costs of the new group of 
large users would be increased by a money total similar to the 
cost reduction in the utilities’ new costing-load. This change 
would not bring about any measurably significant reallocation of 
costs. 


CXHIBIT VI-1 


PROPOSED CUSTOMER CLASS 


BULK POWER SYSTEM 


DISTRIBUTORS MUNICIPALITY 1 MUNICIPALITY 2 
CLASSES WITHIN Large Large 
DISTRIBUTORS Retail Users Retail Users 


CLASS FOR PRICING 


Electricity Costing and Pricing Study 
December 16, 1975 


Exhibit VI-2 shows a comparison of class revenues in 1977, ex- 
cluding the rate modification for the retailing municipal utilities, 
large users, and the rural retail system. It should be noted that 
cost data estimates were prepared for the years 1977, 1978, 
and 1979 based on cost increases over the previous year of 30 
per cent, 15 per cent, and 10 per cent in each successive year. 
All comparisons are for the same delivery conditions at the high- 
voltage level. 


Exhibit VI-3 shows the form of rate structure (excluding marginal 
costing-charges) for 1977 under the present classification and 
under the proposed classification. Exhibit VI-4 shows a typical 
bill calculation under the proposed classification in 1977 fora 
utility with two large-use customers. The recommended ap- 
proach would enable smaller utilities to serve larger customers 
within their boundaries without distorting their own total bills, 
their customers’, or the large users’. At present such distortions 
may occur when a large user moves from the direct industrial 
class to a municipal utility. 


2. Customer Classes for the Retailing Utility 


a. Large Power Users (Load Greater Than 5000 kW) 

Large users in a retailing utility, whether customers of a munici- 
pal utility or of Ontario Hydro, would be costed in the manner 
previously described. 


b. Remainder of Each Utility's Retail Load (Loads Less than 


5000 kW) 


A single rate structure would apply to customers comprising the 
retailing utility's load, large users excepted. 


ONTARIO HYDRO 
BULK POWER SYSTEM 


MUNICIPALITY 
to 352 


ONE CUSTOMER CLASS - Estimated 650 members consisting of 
each Municipality's plus Ontario Hydro's Retail Customers 
plus each Large User throughout the Province 


MUNICIPALITY: 
353 


ONTARIO HYDRO 


Large Direct 


Retail User 


B. PROPOSED PRICE STRUCTURES AND PRICE 
SCHEDULES AT THE BULK LEVEL 


It is recommended that 


Each bulk customer should receive a three-part 
charge: (1) a demand charge, (2) a peak energy and 
off-peak energy charge, and (3) a customer charge. 


This means that the revenue requirement will be divided into the 
same three components: demand, peak energy and off-peak en- 
ergy, and customer costs. The unit costs will be developed in 
the revenue requirement as between demand and energy, peak 
and off-peak energy, and winter (Oct., Nov., Dec., Jan., Feb., 
Mar.) and summer (April, May, June, July, Aug., Sept.) seasons 
by splitting the total revenue requirement by the proportions ob- 
tained through marginal costs.§ 


Pricing on the basis of marginal costs will lead to a revenue sur- 
plus. This is because the revenue requirement is based on his- 
torical accounting-costs, which are lower than the marginal 
costs of the system. These surplus revenues must be returned 
to the customer if the revenue requirement is not to be exceed- 
ed. Different methods of treating this surplus are proposed for 
the municipal utilities and the large users. Part of the reason for 
this is that large-use customers are end users of electricity. It is 
important for the end user of electricity to face the cost conse- 
quences of his decision about use. The marginal price to the 
end user should be based on marginal cost. 


On the other hand, the municipal utilities are distributors, not 
users, of electricity. The appropriate pricing-method for the cus- 


®See Volume VII for the results of the marginal cost analysis, and Volume VIII for 
the use of these results in rate design. 
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COMPARISON OF CLASS REVENUES 
EXCLUDING RATE MODIFICATION 


(EST. 1977 BASED ON 30% INCREASE) 


RETAILING 
MUNICIPAL 
UTILITIES LARGE USERS RURAL RETAIL 
Demand Energy Total Demand Energy Total Demand Energy Total 
Mun Dir Mun Dir 
EXISTING CLASSES ve ee pagiee ay 


Cost ($000,000) 607 SPO [eer 116 150 266 133, 118 Pisydh 
No. of customers 
in class B53 100 


EXISTING CLASSES 
less diversity 
Cost ($000,000) 542 SP: 9h 107 145 138 


PROPOSED CLASSES 
Cost ($000,000) 505 432 987 1S / Laces 
No. of customers 

in class BS 


VI-3 
FORM OF RATE STRUCTURE (EXCLUDING MARGINAL COSTING CHARGES ) 


UNDER THE EXISTING CLASSIFICATION FOR 1977 COST ESTIMATES (BASED ON A 
30% INCREASE) THE RATES WOULD BE: 


Municipal Utility 
$5.18/kW + .85¢/kWh kW: monthly non-coincident demand 


Direct Customer 
S4.05/kW + .925¢/kWh kW: monthly non-coincident demand 


Rural Retail System 
$5.18/kW + .85¢/kWh 


kW: monthly non-coincident demand 


UNDER THE PROPOSED CLASSIFICATION FOR 1977 COST ESTIMATES (BASED ON A 
| 30% INCREASE) THE RATES WOULD BE: 


: All loads - Municipal Utility, Rural Retail System, Large User 


$5.02/kW + .0085/kWh kW: monthly non-coincident demand 
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EXHIBIT VI-4 


TYPICAL UTILITY BILL CALCULATION WITH 2 LARGE USE CUSTOMERS 
UTILITY LOAD (EXCLUSIVE OF LARGE CUSTOMERS) UNDER THE PROPOSED CLASSIFICATION 


Average Monthly Non-coincident Maximum Demand = 470,000 kW 


Average Energy = 147,000 GWh 


Utility Bill for one month 


(470,000 x 5.02 + 147,000,000 x .0085) + Costing Bill 1 + Costing Bill 2 


($2,359,400 + 1,249,500) + $100,310 + $212,600 


= $3,'608;900 + $100,310 +°$212,600 


Utility would add delivery plus a share of administration and overhead costs to 


each Large Use customer's bill. 
high voltage supply, would be: 


Hence, bills to Large Use Customer #1, assuming 


Customer Charge + (10,500 x 5.02) + (5,600,000 x .0085) 


= Customer Charge + $100,310 


Large Customer #1 


Average Monthly Non-coincident Demand 


Average Monthly Energy 


Costing Bill #1 = 10,500 x 5.02 + 5,600,000 x .0085 


Large Customer #2 


Average Monthly Non-coincident Demand 


Average Monthly Energy 


Costing Bill #2 = 20,000 x 5.02 +13,200,000x .0085 = 


tomers of the municipal utilities will be based on the same princi- 
ples as are used to set prices for the end-user customers at the 
bulk level. 


Ideally, the pricing-rule should apply to both the retailing utilities 
and their small-use customers. At this time, though, it would be 
imprudent to introduce such sweeping changes. 


For the retailing utilities, two key factors affected this position: 
administrative costs, and the fact that retailing utilities are not 
end users of electricity but rather distributors. 


The small-use customers of the retailing utilities present a differ- 
ent problem. This group is large, and lacks the sophisticated 
metering-equipment needed to implement the pricing-rule for 
large users. Thus considerations of cost (both start-up and ad- 
ministrative) rule out applying the large-use pricing-rule to small 
users at this time. 

Applying the rule to the large-use group above yields maximum 


benefits with minimum costs. While the large-use group con- 
tains few customers, it represents a substantial share of the 


system's total load. 


10,500 kW 
5,600 GWh 
$100, 310 


= 20,000 kW 
= 13,200 GWh 
$212, 600 


There are three main areas, then, of pricing-recommendations 
at the bulk level: 


1. The proposed method of assessing the demand charge for 
retailing utilities and large power users, 


2. The proposed pricing-methodology for large users with 
monthly peak power demands over 5,000 kilowatts, and 


3. The proposed pricing-methodology for the municipal utili- 
ties. 


1. The Proposed Method of Assessing the Demand Charge 
For Retailing Utilities and Large Power Users 


It is recommended that 


The demand charge assessed to each customer 
should be based on the customer’s monthly non- 
coincident peak demand in the peak period (0700 to 
2300 hours Monday through Friday excluding statu- 
tory holidays). 
This method is used as an approximation to peak responsibility. 
To use the customer’s contribution to (say) a 20-minute peak in- 
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terval of the annual peak day would be self-defeating. Once the 
day and interval were known, customers could simply adjust 
their load away from the narrowly defined peak. One of the main 
lessons of the British experience in peak-versus-off-peak rates 
was that one must not define peak responsibility too narrowly. In 
trying to measure peak responsibility, they failed to take account 
of the customers’ ability to shift their loads from one time to an- 
other. More specifically, since demand Is probably most elastic 
to time of use, charging all capacity costs to the peak-load users 
on the basis of a single 20-minute interval on one day in the year 
would merely shift the peak to another time. In other words, over 
a large number of hours and days, it is equally probable that the 
system peak will occur. Hence one must take some care in as- 
sessing capacity costs to customers. Monthly non-coincident 
peak demand in the peak period appears to be the best method 
of tracking capacity costs. It is recommended that 


The method of assessing capacity costs should be 
subject to ongoing analysis, as better cost and load 
data become available. 


2. Proposed Pricing-Methodology for Large Users with 
Monthly Peak Power Demands Over 5,000 kW 


For large users, rates should be based on marginal costs. The 
large power users will pay as a class the same unit price, per ki- 
lowatt, per peak kilowatt-hour, and per off-peak kilowatt-hour as 
the retailing utilities. However, the pricing-rule should be to price 
marginal use at marginal cost. A costing-average would apply to 
the intra-marginal use. This rule is illustrated later on. !n particu- 
lar, large users would face a fourfold charge. 


1. Demand Charge 


The demand charge would be based on the marginal costs 
associated with rate of use. Each customer’s demand charge 
would be based on its monthly non-coincident peak demand 
during the daily peak period, 0700 hours to 2300 hours Monday 
through Friday, excluding statutory holidays. 

Hence the off-peak period would not carry a demand charge. 
Loss-of-load probability during the peak period may decline, 
compared to that of the off-peak period, in response to time-of- 
day rates; and the costs associated with a potential shortfall in 
generation from increased load will rise. It is suggested that 
when these relative prospective costs equal at least ten per cent 
of the peak-period costs, an off-peak demand charge should be 
made, based on the large user’s non-coincident monthly peak 
demand in the off-peak period. Since at present these costs are 
about five per cent, the administrative costs of assessing such 
an off-peak demand charge outweigh the benefits of a more the- 
oretically pure application of tracking costs. 

Furthermore, demand is more likely to exceed capacity in winter 
(October to March) than in summer (April to September). The 
demand charge would be higher in winter than in summer, in or- 
der to reflect this seasonal cost differential. 


2. Peak Energy Charge 

The peak energy charge would be based on the marginal costs 
of providing energy in the daily peak period, Monday through 
Friday, excluding statutory holidays as well as reflecting sea- 
sonal cost variations. 


3. Off-Peak Energy Charge 


The off-peak energy charge would be based on the marginal 
costs of providing off-peak energy, 2300 hours to 0700 hours 
Monday through Friday and 24 hours a day on weekends and 
statutory holidays. 
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4. Customer Charge 


The customer charge would be based on those costs of serving 
each customer which do not vary with output. Should the en- 
ergy and demand components of the rate yield surplus reve- 
nues, the customer charge would be adjusted downward 


3. Adjusting the Customer Charge for Surplus Revenues 


The adjustment to the customer charge would be made in such 
a way as to ensure that the marginal price the customer paid for 
kilowatts and kilowatt-hours was based on marginal cost. It is 
important to preserve the objective of efficiency.’ 


Notionally, one would calculate the credit applied to the cus- 
tomer charge as follows: 


1. Determine the surplus for each cost component (peak kWh, 
off-peak kWh and kW). It would simply equal the difference 
between marginal unit cost and the costing average-unit 
cost. 


2. Multiply the surplus for each component by the individual 
customer's use of peak kilowatt-hours, off-peak kilowatt- 
hours, and kilowatts for three years before the current bill- 
ing-year. For example, in 1980 the customer’s credit for 
peak kilowatt-hours would be equal to the unit surplus in 
1977 times the use of peak kilowatt-hours in 1974. This pro- 
cedure would be applied to each cost component to arrive 
at the customer's total credit. In other words, all use would 
be priced at marginal cost, with the credit for each customer 
being equal to his base year usage times the component 
unit surplus. For example, assume a utility sells only peak ki- 
lowatt-hours. The 1977 total bill for a customer using this 
notional approach, would be as follows: 


TB = May -'sq,, 
where TB = customer’s 1977 total bill, 


M = 1977 marginal cost of a peak kWh, 


ll 


q; = customer's 1977 peak kWh consumption, 


Go = Customer's 1974 peak kWh consumption, and 


= 1977 unit surplus for peak kWh, which is equal to the differ- 
ence between the marginal cost (M) and the costing average (A) 
for peak kilowatt-hours. 


As is demonstrated in Volume VIII, the above total bill for 1977 
can be reformulated as follows: 


TB= MAq + Aq,, 


where Aq = the change in the customer’s peak kWh consump- 
tion between 1974 and 1977, that q; - q, 


This formulation is the recommended large user pricing rule. It 
ensures that marginal cost, while base year use is priced at the 
costing average. The large user pricing rule generates revenues 
just sufficient to meet the revenue requirement while meeting 
the efficiency objective. Consequently, the cost of electricity to 
the large power user group will equal the cost of electricity to a 
municipality under industrial delivery conditions. The reason for 
using lagged-use figures is to minimize distortions to the objec- 
tive of efficiency. 


7The credit would accrue to a business independently of a change in Ownership or 
location. 


The three-year rolling time period reflects an estimate of the limit 
payback period industry requires for most investments (apart 
from major plant or locational). The three year payback period is 
used as an estimator of the criteria used in making the marginal 
consumption decision. 


A separation of less than three years between baseline and cur- 
rent use could lead industry to respond to the baseline rate 
rather than the marginal price. On the other hand, marginal-cost 
pricing of growth over more than three years would probably be 
inconsistent with the principle of continuity in a rate structure. 


To sum up, the overriding concern in choosing an appropriate 
time stretch was to ensure the accuracy of the price signal in a 
large user’s decision-making process, while still setting equal 
prices for equal use. More importantly, the method of determin- 
ing the credit would ensure that the marginal use of electricity 
was priced at its marginal cost. 


The following example shows how the pricing-rule for large 
users would work in practice. The numbers and parameters 
used are purely illustrative. Consider a small power system with 
only four customers, where the peak energy component is the 
only commodity the public utility sells. For illustrative purposes, 
we shall assume a lag of one year in the pricing-rule; further- 
more we shall assume no inflation. The relationship between av- 
erage and marginal costs for 1977 will then be as follows: 


1. 1977 average cost of peak energy = $0.014. 
2. 1977 marginal cost of peak energy = $0.021. 
The figures for system use for 1976 and 1977 are as follows: 
1. 1976 System peak energy = 400,000 kWh. 
2. 1977 System peak energy = 440,000 kWh. 


The hypothetical system has grown by 10 per cent between 
1976 and 1977. The revenue requirement for 1977 is $6,160 
(440,000 kWh x $0.014). 


lf pure marginal-cost pricing were employed, the revenues 
would be $9,240 (440,000 kWh x $0.021). In other words, there 
would be a revenue surplus of $3,080 ($9,240 - 6,160). 


The pricing-rule for large users avoids surplus revenues. At the 
same time it ensures that the customer’s marginal use is priced 
at marginal cost. As a first step in determining the large-use rate 
in the four-customer system one must calculate the unit average 
costing-rate (UACR). This is found by subtracting the cost of the 
growth peak kilowatt hours from the 1977 revenue requirement 
and dividing the result by the 1976 peak use in kilowatt hours. 
That is: 

This 13.3 mills would have been the average cost of a peak kilo- 
watt hour had there been no growth. Thus growth increased the 
average unit cost of peak energy from 13.3 to 14 mills. 


UACR 


The total bills for 1977 of the four customers are illustrated in the 
exhibits as described below. For each customer the 1976 and 
1977 peak energy use is shown. Given this information and the 
cost figures discussed above, each customer's total bill is 
shown: first as it would be under average-cost pricing, and sec- 
ond as it would be under marginal-cost pricing with the pro- 
posed large-user pricing-rule. 


The case of Customer A is illustrated in Exhibit VI-5. Customer A 
has reduced his peak energy use by ten per cent. Ascanbe 
seen, his total bill is less under marginal-cost pricing than under 
average-cost pricing. That is because his marginal use (that is, 
the reduced use of 10,000 kWh) is priced at marginal cost. The 
savings accruing to the system from A’s decision are passed on 
to him. 


Customer B, represented in Exhibit VI-6, shows a case where 
the individual customer's use does not change, while the system 
grows by 10 per cent. Here B’s total bill under marginal-cost 
pricing is less than it would have been under average-cost pric- 
ing. 

Customer C, whose peak energy use grew by 10 per cent, (the 
same rate of growth as the system showed) would pay exactly 
the same total bill under marginal-cost pricing as under aver- 
age-cost pricing. This case is shown in Exhibit VI-7. 


Exhibit VI-8 shows the case of Customer D, whose peak energy 
use grew more quickly than that of the system. D's total bill is 

therefore higher under marginal-cost pricing than it would have 
been under average-cost pricing. This is because marginal use, 
that is the growth use of peak energy, is priced at marginal cost. 


Finally, Exhibit VI-9 provides a summary of the hypothetical sys- 
tem. It is important to note that the revenues under marginal- 
cost and average-cost pricing are the same. 


Exhibit VI-10 shows the proposed rate schedule for large users 
fol ES, 


4. Proposed Pricing-Methodology for the Municipal 
Utilities 

The municipal utilities are distributors of electrical energy to 

their end users, and therefore have little chance to respond to 

price signals. It is recommended that 


For the municipal utilities, rates should be based on 
pro-rated marginal unit costs. 


It should be noted, however, that the end use customer of the 
retail system would have his prices set on the basis of marginal 
costs. The recommended pricing-guidelines for retail customers 
will be outlined later. 


(1977 Revenue Requirement - (Marginal Cost x Growth kWh) 


1976 Peak Energy 


400,000 kWh 


$0.0133 per kWh 


$6,160 -($0.021 x 40,000 kWh) 
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EXHIBIT VI-5 


CUSTOMER A 


1976 PEAK ENERGY 100,000 kWh 
1977 PEAK ENERGY 90,000 kWh 


AVERAGE COST PRICING 


1977 BILL = AVERAGE<COST. x. 1974,,USAGE 
$.014 x 90,000 kWh 


S15 200 


MARGINAL COST PRICING 


1977 BILL = [$.013 x i976 USAGE_]- [MARGINAL COST x REDUCED ENERGY | 
[$.013 x 100,000 kwh] - [$.021 x 10,000 kwh] 

$1,330 - $210 

Sak 20 


EXHIBIT VI-6 


CUSTOMER B 


1976 PEAK ENERGY 100,000 kWh 
1977 PEAK ENERGY 100,000 kWh 


AVERAGE COST PRICING 


AVERAGE COST x 1977 USAGE 
$.014 x 100,000 kWh 
$1,400 


eo er en 


MARGINAL COST PRICING 


1977 BILL = [$.013 x 1976 USAGE_]+[MARGINAL COST x GROWTH kWh | 
= [$.013 x 100,000 kwh] +[$.021 x 0 kwh] 

$1,300 + $0 

$1, 330 


EXHIBIT VI-7 


CUSTOMER C 


1976 PEAK ENERGY 100,000 kWh 
1977 PEAK ENERGY 110,000 kWh 


AVERAGE COST PRICING 


LI AA pB lny 


AVERAGE COST x 1977 USAGE 
$.014 x 110,000 kWh 
$1,540 


MARGINAL COST PRICING 


1977 BILL = [$.013 x 1976 USAGE ]+[ MARGINAL COST x GROWTH kWh | 


[$.013 x 100,000 kwh ]+[$.021 x 10,000 kwh] 
$1,330 + $210 
$1,540 


EXHIBIT VI-8 


CUSTOMER D 


1976 PEAK ENERGY 100,000 kWh 
1977 PEAK ENERGY 140,000 kWh 


AVERAGE COST PRICING 


AVERAGE COST x 1977 USAGE 
$.014 x 140,000 
= $1,960 


19/2 eB GE 


MARGINAL COST PRICING 


1977 BILL =[$.0133 x 1976 USAGE]+[MARGINAL COST x GROWTH kWh] 
[$.0133 x 100,000 kwh]+ [$.021 x 40,000 kwh] 
$1,330 + $840 

$2,170 
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EXHIBIT VI-9 


SYSTEM SUMMARY 


Average Cost Marginal Cost 


197-6 1977 Pricing PEicinig 
Energy Energy Revenues Revenues 
Customer (kWh ) (kWh ) S $ 
A 100,000 90,000 L200 LL Ze 
B LOG,,000" “1007, 000 1,400 dlp go 210) 
C 100,000 110,000 1,540 1,540 
D 100,000 140,000 L960 pS NE) 
TOTAL 400,000 440,000 6,160 G7, 260 


THUS, 400,000 x $.014 = $6,160 UNDER AVERAGE-COST PRICING 
AND 
[400,000 x $.0133]+ [40,000 x $.021 | 
= $5,320 + $840 = $6,160 
UNDER MARGINAL COST-PRICING 


WITH THE PROPOSED LARGE-USER PRICING-RULE 


EXHIBIT VI-10 


1977 LARGE USER RATES 


Deora sD 


| saa ile aac ‘st a 


MONTHLY SUMMER MONTHLY WINTER SUMMER PEAK WINTER PEAK OFF PEAK 
RATE SYSTEM PEAK DEMAND PEAK DEMAND ENERGY ENERGY ENERGY 
$/kW/Mo. $/kW/Mo. ¢/kWh ¢/kWh ¢/kWh 
ee eereeecee eee ES ee Eile Ls * am ht St crea RD dpe ae eae eet le en a ee 

Rates Under Existing 4,05 4.05 0.925 0.925 0.925 
Pricing Methodology 
Rates Using Marginal 
Costs Pro-Rated 
to Meet Revenue 3.255 3.205 1.157 LSvS? Ter57 
Requirement 
Seasonal Time of 
Day Rates Using 
Marginal Costs 
Pro-Rated to Revenue 0.923 5.532 1.24 1.45 97 
Requirements 


Seasonal Time 

of Day Rates MARGINAL RATE 1.30 
Using Marginal Costs 

where Marginal Use 

(increment or decrement 

in customer's load) is 

priced at Marginal Cost spelt Va 0.86 


MARG.RATE 7.77 


COST.AVG. 5.15 


MARG.RATE 1.8 MARG.RATE 2.1 MARG.RATE 1.4 


COST.AVG 1.162 COST.AVG. 1.357 COST.AVG. .907 


* At 230 kV - FIRM (Other Classes of Power will require corresponding adjustments in rates) 


The charge to municipal utilities would have two parts. One part 
would be for those customers with monthly peak power de- 
mands above 5,000 kilowatts. The recommended pricing-meth- 
odology for these customers was covered in the previous sec- 
tion. The municipality would assess the marginal costs it 
incurred in serving these large users (together with a contribu- 
tion to fixed costs) to the large users themselves. 


For the rest of each municipality's load, it is recommended that 
rates should be based on pro-rated marginal costs. The pro- 
rated unit costs as between demand and energy, and peak and 
off-peak energy, would be determined by splitting the total reve- 
nue requirement by the proportions obtained through the mar- 
ginal-cost study. In particular, for the rest of its load each munic- 
ipal utility would face a fourfold charge. 


1. Demand Charge 


The demand charge would be based on the pro-rated unit cost 
associated with rate of use. Each municipal utility's demand 
charge would be based on its monthly non-coincident peak de- 
mand during the daily peak period 0700 hours to 2300 hours 
Monday through Friday, excluding statutory holidays seasonally 
adjusted. 


2. Peak Energy Charge 


The peak energy charge would be based on the pro-rated unit 
costs of providing energy in the period 0700 hours to 2300 
hours, Monday through Friday, excluding statutory holidays 
seasonally adjusted. 


3. Off-Peak Energy Charge 


The off-peak energy charge would be based on the pro-rated 
unit costs of providing off-peak energy, 2300 hours to 0700 
hours Monday through Friday and 24 hours a day on weekends 
and statutory holidays. 


4. Customer Charge 


The customer charge would be based on the costs associated 
with serving each municipal utility that do not vary with output. 


Exhibit VI-11 shows illustrative rate schedules for municipal utili- 
ties for 1977, 1978 and 1979. 


One should observe that the proposed pro-rated unit-cost rates 
reflect the relevant rates of substitution between demand and 
energy, and between peak and off-peak energy. 


Two final observations can be made about the proposed rate 
structure at the bulk level. 


1. It maintains the local autonomy of the municipal utilities. 


2. In total, the group of large users pays the pro-rated unit 
costs. Hence both municipal utilities and large users are 
costed on an equal basis. At the same time, each large user 
faces a rate where his marginal use is priced at marginal 
cost. 

The effects of the rate proposals based on marginal costs are 
shown at the end of this section. Exhibit VI-12 shows a full com- 
parison of revenues under the new classification and the rate 
proposals at the bulk-power level for 1977. The exhibit also 
shows what change the rate proposals would make in the de- 
mand-energy split. 
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EXHIBIT VI-12 


COMPARISON OF REVENUES 
NEW CLASSIFICATION 
MARGINAL COSTING (BULK POWER LEVEL) 


RETAILING 

MUNICIPAL 

UTILITIES LARGE USER RURAL RETAIL 
Demand Energy Total Demand Energy Total Demand Energy Total 


EXISTING COSTING METHOD 
Cost ($000,000) 505 432 Siz 232 221 9453 Nese 118 249 
Demand/Energy Split 54/46 51/49 (see Note 3) 53/47 


MARGINAL COSTS PRORATED 

TO REVENUE REQUIREMENT 

Cost ($000,000) 637 594 931 154 305 459 87 162 249 
Demand/Energy Split 36/64 34/66 85/65 


SEASONAL TIME-OF-DAY 
RATES MARGINAL COSTS 
PRORATED TO 

REVENUE REQUIREMENT 
*Costs ($000,000) 


- Winter Peak Hours 293 Dts S07) 129 98 227), 80 56 136 
- Summer Peak Hours 44 158 202 21 77 98 1g 43 54 
- Off Peak Hours pad amen On m2. See UPA PS a econ 763 
Soi, 598 935 150 301 451 91 162 DSSS} 
Demand/Energy Split 36/64 33/67 36/64 
Notes: 


(1) * Winter Peak Hours: Months-January, February, March, October, November, December 
Days-Monday to Friday exclusive of Statutory Holidays 
Hours-0700 to 2300 


Summer Peak Hours: Months-April, May, June, July, August, September 
Days-Monday to Friday exclusive of Statutory Holidays 
Hours-0700 to 2300 

Off Peak Hours: Remainder of hours in year 


(2) Demand charge based on the monthly non-coincident demand. 


(3) The existing demand/energy split for the Directs under the present classification 
and rate structure is 33/67. 


EXHIBIT VI-13 


FORM OF RATE STRUCTURE WITH SEASONAL TIME-OF-DAY RATES USING 
MARGINAL COSTS (1977 RATES APPLY ) 


MUNICIPAL UTILITY (INCLUDING RURAL RETAIL) PRORATED TO REVENUE 
REQUIRE 
os Ba Demand Charge Energy Charge 


Winter Peak Hours $5.53/kW § 0145, /2kWh 
Summer Peak Hours S .92/kW $.0124/ kWh 
Off-Peak Hours - S$ .0097 / kWh 


The above schedule also applies to the total Large User group thereby 
determining the revenue requirements. However, for individual members 
of the Large User group the pricing rule is marginal use of marginal 
cost and intramarginal use at a costing average. Since any increase 
or decrease in use is charged or rebated at marginal costs then the 
decision to increase or reduce load is thereby based on marginal costs. 
Thus, the marginal use is the change in consumption. The increase or 
decrease in use is calculated on a month-by-month basis on a rolling 
three-year time lag. The following is the rate schedule. 


. “LARGE USER “IN 1977 


Demand Charge Energy Charge 
Winter Peak Hours $5.15/kW+$7.77/OkW 1.357¢/kWh+2.1¢/4kWh 
Summer Peak Hours S$ .86/kW+$1.30/AkW 1.162¢/kWh+1.8¢/AkWh 
Off-Peak Hours 0 .907¢/kWht1.4¢/4 kWh 
kW = non-coincident load in 1974 in the corresponding costing period 


AkW= increase or decrease in non-coincident load in 1977 
kWh = kilowatthour usage in 1974 in the corresponding costing period 
AkWh= increase or decrease in kilowatthour usage in 19/77 


Sif 


EXHIBIT VI-11 


LIGLUS TR ATaL Vie S07, ems ieee 
MUNICIPALITY RATE SCHEDULE 


LOTT. 1978 PTS 
LOADS 


Winter Demand Charge $33.19/kW $38.80/kW S44, 20/kW 
Summer Demand Charge S547 RW S 6.47/kW Sa a LW. 


ENERGY 

Winter Peak Charge 1.45¢/kWh 1.68¢/kWh 1.80¢/kWh 
Summer Peak Charge 1.24¢/kWh 1.39¢/kWh 1.50¢/kWh 
Off-Peak Charge ~97¢/kWh 1. LOG kWh 1.20¢/kWh 


Exhibit VI-13 shows the proposed rate structure in 1977 with 
seasonal time-of-day rates, using marginal costs for the munici- 
pal utilities and the large users. 


Given the foregoing rates, Exhibit VI-14 shows a typical bill cal- 


culation for a municipal utility with two large-use customers, one TOTAL BILL CALCULATION 
that has shown increased growth, and a second that has shown 
reduced growth. CUSTOMER #1 


($5.15 x 10,000 + $7.77 x 2,000) + ($.01357 x 2,500,000 + .021 
x 500,000) + ($.00908 x 3,200,000 + $.014 x 600,000) 
= $67,040 + $44,425 + $37,424 
EXHIBIT VI-14 = $148,889 
TYPICAL BILL CALCULATION 1977 RATES 
ae CUSTOMER #2 


($5.15 x 10,000 - $7.77 x 2,000) + ($.01357 x 2,500,000 - .021 
x 700,000) + ($.00907 x 3,200,000 - $.014 x 600,000) 


LOAD DATA FOR A TYPICAL WINTER MONTH 


(ey UEELITY = $35,960 + $19,225 + $20,624 
Peak Demand 470,000 kW pis ionte 2 
Peak Energy 130,000,000 kWh UTILITY 
Off-Peak Energy 128,000,000 kWh 
($5.53 x 470,000 + $.0145 x 130,000,000 + $.0097 
(b) CUSTOMER #1 x 128,000,000) + $148,889 + $75,809 
= ($2,599,100 + $1,885,000 + $1,241,600) + $148,889 + $25,809 
Peak Demand (1974) 10,000 kW Rees. CO aay Eames eens 
(1977) 12,000 kW Birteiae 
Peak Energy (1974) 2,500,000 kWh 
(1977) 3,000,000 kWh 
Off-Peak Energy (1974) 3,200,000 kWh 
(1977) 3,800,000 kWh 
(c) CUSTOMER #2 
seuaeal Gaga pe sts Exhibit VI-15 shows the percentage shift in class cost allocations 
Peak Energy (1974) 2,500,000 kWh for 1977 from the classification change and rate changes. 
(1977) 1,800,000 kWh 
Off-Peak Energy (1974) 3,200,000 kWh Finally, Exhibit VI-16 summarizes rate comparisons for 1977, 
(1977) 2,600,000 kWh 1978, and 1979 among the municipalities, the large users, and 
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EXHIBIT VI-15 


SHIFT IN CLASS COST ALLOCATIONS* 


Based on 1977 Cost Estimates 


Municipality 
Cost Allocation 
Changes 
Classification Change 
Demand Energy 
Split Based on 
Marginal Costs 
Seasonal Time-of- 


Day Rates Based on 
Marginal Costs 


NET CHANGE 


NOTE: 


Rural Retail System 


Large Users 


-2.88% +1.47% 


+6.16% 


-0.50% 


+1.28% 


sell SAI 


+2.58% +3.16% 


FOR PURPOSES OF COMPARISON IT WAS ASSUMED THAT 


NO CHANGE IN USAGE WOULD OCCUR IN THE LARGE 


USER GROUP. 


increase 
decrease 


the rural retail system. For each group it shows the monthly and 
annual rates, billed use, and total costs for each of the following 
cases: 


1. Present rate structure and classes, 
2. Present rate structure and classes less diversity, 
3. Present rate structure and proposed classes, 


4. Proposed classes with demand and energy based on mar- 
ginal costs pro-rated to the revenue requirement, and 


5. Proposed classes with seasonal time-of-day rates based on 
marginal costs pro-rated to the revenue requirement. 


C. PROPOSED PRICE STRUCTURES AND ILLUSTRATIVE 
PRICE SCHEDULES AT THE RETAIL LEVEL 


The purpose of the ‘flow-through’ method of pricing is to ensure 
that all end use customers receive the proper price signals. That 
is, to meet the objective of efficiency, the marginal price to the 
end user must be based on marginal cost. 


1. Proposed Rate Structure 


A single rate structure would apply to customers that comprised 
the retailing utility's load without large users. The rate structure 
would be known as the general rate, and would consist of a 


threefold charge: 


1. Customer Charge 


The customer charge would be based on the marginal cost of 
adding a customer to the municipal system. This cost could be 
estimated from data on customer accounting; customer serv- 
ices; meter operation; direct services; transformer maintenance 
expenses; return on meters, transformers, etc.; and those costs 
of the distributing-system which do not vary with output. If any 
surplus revenue appeared in the municipality, the surplus attrib- 
utable to the demand and energy components would be applied 
as a credit to reduce the customer charge. 

While customer costs are a function of several factors, there are 
two major cost-causing variables which should be singled out: 
density of customers and type of customers. 


Customer density affects costs such as those related to the dis- 
tributing-system and associated maintenance and operations. 
Type of customer may affect the type of plant installed. For ex- 
ample, a heavily commercial area may require underground ca- 
ble rather than overhead lines. These cost differentials should 
be reflected through subclasses of customers. 


In Ontario Hydro’s retail system, excluding large users, custom- 
ers are divided typically into six user groups, whose delivery 
systems have different cost characteristics. 


1. High-density residential (R1), 
2. Normal-density residential and single-phase farm (R2 + F2- 


1), 
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3. High-density intermittent occupancy (R3), 
4. Normal-density intermittent occupancy (R4), 


5. General with distribution voltage supply, including three- 
phase farms (G + F2-3), and 
6. General with sub-transmission voltage supply (T + G spe- 
Cial). 
The general Class is subdivided between customers supplied at 
distribution and at subtransmission voltage levels, to reflect the 
fact that customers at subtransmission voltage do not contribute 
to the cost of transformation to distribution voltage levels, or to 
the cost of the distribution voltage system. 


Any change in these subclasses should be based on empirical 
Studies. 


2. Demand Charge 


All customer loads over 50 kilowatts would face a demand 
charge. This demand charge would reflect the marginal costs of 
the generating and high-voltage facilities. It would also reflect 
the marginal cost of subtransmission and distributing facilities 
dependent on the transformation and voltage conditions of sup- 
ply to the customer. The demand charge would be based on the 
customer's monthly non-coincident peak demand. 


3. Energy Charge 


There would be an energy charge for the first 10,000 kilowatt- 
hours of use per month, reflecting the marginal energy costs of 
generation and marginal losses of the delivery system. The rele- 
vant marginal demand costs associated with the first 50 kilo- 
watts of load would be added to the marginal energy costs, 
based on the coincident demand (relative to the demand of the 
retailing utility) of the group of all customers whose load is less 
than 50 kilowatts. This would meet the agreed criterion of conti- 
nuity in a rate schedule that moves from a pure energy rate toa 
twofold rate. A second block (of say 990,000 kilowatt-hours per 
month) would reflect only the marginal energy costs of genera- 
tion with marginal losses as appropriate to the point of delivery. 
The end rate would be adjusted to co-ordinate with the large- 
use group. At present, resource cost-benefit analysis does not 
clearly justify time-of-use rates for this customer class.® 

The costs of new metering may outweigh the expected benefits 
from time-of-use rates. However, the results are close. 


Two-rate metering of residential load would make it possible to 
apply time-of-day marginal rates, which should provide an in- 
centive to reduce peak load and so in the long run reduce capi- 
tal requirements. 


An economic comparison of single and two-rate metering in On- 
tario to 1995 indicates that the costs of fully carrying out two- 
rate metering outweigh the expected savings. The potential 
benefits would be only slightly reduced, however, and the costs 
would be minimized, if two-rate meters were offered optionally. 


With the present cost of storage heating and estimated cus- 
tomer elasticities, the anticipated rate differential would probably 
not induce a significant peak reduction. Nevertheless, two-rate 
metering may benefit some customers with large off-peak con- 
sumption. Moreover, having peak-versus-off-peak residential 
rates available optionally would provide incentive to develop 
combination heating-systems, or other technologies. 


An optional rate would be a threefold rate: customer charge, 
peak energy charge (0700 hours to 2300 hours, Monday 

through Friday), and off-peak energy charge (2300 hours to 
0700 hours, Monday through Friday, and 24 hours a day on 


weekends and statutory holidays). The marginal cost of capacity 
would be folded into the peak energy charge. 


2. Customer Charge and Surplus Revenues 


The revenue surplus accruing to kilowatt-hour use up to 10,000 
kilowatt-hours would be determined by multiplying the compo- 
nent surplus by the use. The credit for each customer (to be ap- 
plied to the customer charge) would then be determined by di- 
viding the total surplus by the total number of customers in the 
class. Similarly, the surplus accruing to demand and energy for 
those customers with an average monthly use of more than 50 
kilowatts would be calculated. Then the credit for each cus- 
tomer (to be applied to the customer charge) would be deter- 
mined by dividing this surplus by the number of customers in 
this use group. 


A hypothetical example may usefully illustrate the flow-through 
method of pricing the small-use customers of retailing utilities. 
As was shown, this pricing-approach gives the end user the cor- 
rect price signal in the form of rates based on marginal costs. 
There are no surplus revenues, and the rate-structure proposals 
do not interfere with the local automony of the municipalities. 


This example of the flow-through pricing-method is based on 
the following: 


1. The utility system has a revenue requirement of $1,000,000. 


2. The costs of the bulk-power system account for eighty per 
cent of the revenue requirement, or $800,000. 


3. The local costs are twenty per cent of the revenue require- 
ment, or $200,000. 


4. There are 2200 yearly-billed customers who all make up a 
single class. 


5. The total yearly-billed sales are 45,000,000 kWh and 53,000 
kW. 


6. The total marginal energy cost is 1.7 cents a kWh, which is 
the sum of the marginal bulk energy cost (1.4 cents a kWh) 
and the marginal distribution energy cost (.3 cents a kWh). 


7. The marginal demand cost is $2.90 a kW, which is the sum 
of the marginal bulk demand cost ($2.60 a kW) and the mar- 
ginal distribution demand cost (80 cents a kW). 


8. Customer costs are estimated to be $4.50 a month. 


lf prices were based purely on the marginal cost of production, 
the utility would gain the revenues shown in the accompanying 
Table: 


45,000,000 kWh @ 1.7¢ per kWh = $ 765,000 
53,000 kW @ $2.90 per kW = Sue t5347,00 
2,200 customers x 12 months x $4.50 = S85 800 
TOTAL REVENUES $1,037,500 


8The cost benefit.study for residential time-of-use rates is in Appendix 6 of Volume 
8. 
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However, since revenue requirement of the utility is $1,000,000, 
pure marginal-cost pricing would yield a revenue surplus of 
$37,500 from pure marginal cost pricing. The flow-through ap- 
proach removes the surplus by reducing the customer charge to 
the end user. In this way, the integrity of price signal in the en- 
ergy rate will be maintained, while the utility will just meet its rev- 
enue requirement. The reduction in the customer charge is a 
credit calculated as follows: 


$37,500/(2200x12)=$1.42 a month. 


The customer charge then becomes $3.08 a month ($4.50 - 
$1.42). The total billed revenue for the utility would therefore be 


45,000,000 kWh @ 1.7¢/kWh = § 765,000 
53,000 kW @ $2.90/kW =F “$153,700 
2200 Fx 2 ex, S308 =i aS 81,300 
TOTAL BILLED REVENUE $1,000,000 
= REVENUE REQUIREMENT $1,000,000 


The importance of the flow-through approach is that it ensures 
the customer’s decision to consume a little less electricity, ora 
little more, is based on the marginal costs of production and de- 
livery. The revenue requirement is met by adjusting the cus- 
tomer charge, with only minimal distortions to the allocation of 
resources devoted to producing electricity. 


Exhibit VI-17 summarizes the illustrative marginal-cost-based 
rates and their effect on former class revenues the rural retail 
system and selected municipalities for 1977, 1978, and 1979. 


Exhibit VI-18 shows how the illustrative rates would affect a rural 
residential and general-class customer's bill in 1977, 1978, and 
1979, as compared to the total bill for those years under the 
present rate structure. As can be seen, the low user pays less 
under the proposed schedule, with marginal-cost pricing, than 
he would under the present one. At the same time, the higher 
user pays more. Moreover the frugal user, indeed all users, have 
a greater incentive to reduce their use of electricity. 


3. Comparison with the Present Rate Structure 


The present rate schedule is a declining-block energy rate. This 
rate form played a key part in the electrification of Ontario, and 
induced what was called the downward cost-price spiral. At that 
time, the greater use of electricity allowed the utility to take ad- 
vantage of economies of scale in large plant facilities. Econo- 
mies of scale led to lower marginal unit costs of production, 
which led in turn to lower prices. However, the period of de- 
creasing costs is over. The declining-block energy-rate struc- 
ture is out of step with increasing electricity costs. The number 
of blocks used, the interval size between blocks, and the height 
of each block is somewhat judgemental.° 


Under the proposed rate schedule, all uses would be priced at 
the same energy rate, based on the marginal cost of electricity. 
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There would be no special rates for different types of electrical 
use (for instance, water heaters). 


Under the present schedules the rates of the municipal utilities’ 
lack uniformity, although that partly stems from impact problems 
in raising end rates. The total bill for 1,000 kilowatt-hours’ use 
depends upon where a residential customer lives. Indeed, there 
is a substantial difference between the lowest and highest bill for 
the same use per month. Under the proposals presented here, 
these rate differentials would be reduced. The energy charge 
would tend to be more uniform throughout the province. The 
energy charge for all customers would be based on those costs 
which vary with the amount of electricity produced. However, di- 
fferentials would remain in the customer charge, owing to the 
local cost considerations of each electric utility. These reflect 
the utility’s policy on contributed capital, the ratio of its debt to 
its equity, the type of service it renders, customer density, and 
so on. 


4. Summary of Recommendations 
The recommendations may be summarized as follows: 


1. For purposes of allocating bulk-power costs, 
there should be a single class of customers com- 
prising all retailing utilities (including Ontario 
Hydro’s Rural Retail System) plus all large indus- 
trial, commercial, or institutional users of elec- 
tricity. 


2. Initially, large users should be defined as custom- 
ers whose monthly peak load is 5000 kilowatts or 
more; but this level should be lowered to 3000 ki- 
lowatts as soon as load data can be gathered and 
analysed. 


3. At the bulk level, the revenue requirement should 
be determined from a cost allocation based on 
pro-rated marginal-cost unit costs. Pro-rated unit 
costs should be developed as between demand 
and energy, and peak and off-peak energy, by 
splitting the total revenue requirement by the pro- 
portions obtained through marginal costs. 


4. Large power users should face a four-part 
charge: 


a. A demand charge based on the marginal capacity 
costs associated with rate of use in the peak peri- 
od. The winter peak demand charge would be 
higher than the summer peak demand charge, to 
reflect seasonal cost differentials. 


b. A peak energy charge based on marginal run- 
ning-costs associated with providing energy in the 
daily peak period. The winter peak energy charge 
would be higher than the summer peak energy 
charge to reflect seasonal cost differentials. 


c. An off-peak energy charge based on marginal run- 
ning-costs associated with providing energy in the 
off-peak periods. 


d. A customer charge based on the costs associated 
with serving each customer that do not vary with 
output. 


"The justification is based on the shape of the customer's demand curve, not on 
costs as is popularly conceived. 


Exhibit VI-17 Page 1 of 4 


SUMMARY OF THE ILLUSTRATIVE MARGINAL COST-BASED 
RATES FOR THE RURAL RETAIL SYSTEM 


MONTHLY CUSTOMER CHARGE 


Class 1977 1978 1979 
R1 § SS. 50 $4.00 $4.50 
RIVE IAL $4.00 $4.50 $5.00 
R3 $6.00 $6.75 $7.50 
R4 $6.75 $7.50 $8.25 
GR ege 4 $8.00 $8.50 $9.00 
T & G9 Special $15.00 $18.00 $20.00 


Above Customer Charges plus the following Monthly Rates: 


Kilowatt Charge 


First 50 kW N/C 
Balance - per kW $3.30 $3.80 $4.60 
Subtransmission 
voltage allowance S053) $0.40 $0.50 
3-phase transformer 
allowance 
lp ston 4079: TeV: SOe25 $0.25 SOTZ5 
50 kV and above $0.50 $0.50 $0.50 


Energy Charges 


lst 10,000 kWh -¢/kWh o994 S329 3.65 
Next 990,000 kWh -c¢/kWh 28 i 5/ | L580 
All additional kWh-¢/kWh lei ks 2 1.43 
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Exhibit VI-17 Page 2 of 4 


EFFECT OF PROPOSALS ON RETAIL CLASS REVENUES 
RURAL RETAIL SYSTEM 


$'000 


REVENUE BASED 
ON EXISTING 


REVENUE BASED 
ON EXISTING % 


1977 PRICING METHOD PRICING METHOD CHANGE 
R1 97,683 97,535 =0..15 
R2 + Fl 147,916 146, 335 -1.08 
R3 L852 me O35 =7 44 
R4 16,559 US, 972 -3.68 
G+ F2 - 3 88,413 89,009 +0.67 
T + G Special 38,479 Hie, 350) +7 -46 
1978 
Rl 118,848 116,834 =I 7-2 
RZ pee 176,019 172,780 -1.87 
R3 14,168 13,095 -8.19 
R4 19,620 18,746 -4,66 
Gari 2a 3 101,052 104,255 +3.17 
T + G Special 45,704 49,848 +9.07 
1979 
Rl 142,472 138,602 -2.79 
R2esebl 206,414 201,608 B07 BS 
R3 16,698 159397 S45 
R4 23,090 21,766 -6.08 
Coat 2a 115,884 Lavels +4..57 
T + G Special 53,924 59,998 a et laa ale 


46 


Exhibit VI-17 Page 3 of 4 


SUMMARY OF ILLUSTRATIVE MARGINAL COST-BASED RATES - MUNICIPAL UTILITIES 


SKS 


1977 1978 1979 
Residential General Residential General Residential General 
(1) Acton 175) By 2150 570 2.95 6.00 
@yBellevilile WS es 7S 1 SO 3.00 . 30 1.00 
(3) Elora £65 eee 5 1.00 LEGS 3.00 6.60 
(4) Mount Brydges xe '0) 90 £70 1.50 20) oy bs. 
(5) North York 1495 4.50 aso Gor5 2.00 Oeics 
(6) Oakville 4O 55 LASS Gee (Be D5, TKO 
(7) Ottawa 2A2 5) 54 30) 4.00 8.45 Lae 5.00 
(8) Vaughan Twp. .90 2.60 3275 eS) he 7S 5.00 


Above Customer Charges plus 


Utilities Ci) 
Demand 0-50 kW 

over 50 kW-per kW 
sub-transmission 

allowance 


Ener 
lst 10,000 kWh/Mo-¢c/kWh 
Next 990,000 kWh/MO-¢/kWh 


All additional kWh/Mo-¢/kWh 


Utilities £3) 
Demand 0-50 kW 

over 50 kW-per kW 
sub-transmission 

allowance 


Ener 

Ist 10,000 kWh/Mo 
Next 990,000 kWh/Mo 
All additional kWh/Mo 


3-Phase transformation 
allowance 

up to 49.9 kV 

50 kV and above 


NO 


MONTHLY CUSTOMER CHARGES 


the following Monthly Rates 


C2) anh eCh) CIRC 2054) 4507) 5 Cep (EYC2) G8) (4) 7 08) 
N/C N/C N/C 
$2.90 63, 25 $4.05 
$0.30 $0.35 $0.45 

2.59 2.80 3521 
1.40 1.46 1.58 
Paks i. 32 1.43 

C5) m6) 8) (3). iG Spiee. CG) oyea (6) 
N/C N/C N/C 
San 10 33555 $4.25 
$0.30 $0.35 $0.45 

2.719 3.06 3.36 
i). 50 1.59 1.65 
1.15 132 eas 
$0.25/kW $0.25/kW $0. 25/kW 
$0.50/kW $0.50/kW $0.50/kW 
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Exhibit VI-18 


EFFECT OF PROPOSALS ON INDIVIDUAL RETAIL CUSTOMER BILLS 


RURAL 


RESIDENTIAL CLASS 


1R1 (High Densit 


1977 % 1978 I 

kWh/Mo Se a RRL 
Existing Proposed Change Existing Proposed Change 
250 T5350 10.85 -30.00 loc C63) 1262303 bol0 
750 Iekod) 25855 -7.59 MeZs 28.68 -8.22 
1,000 33700515 3290 -1.88 37.88 36.91 -2.56 
2,000 SYA nOS 62. 30 +9,24 64. 38 69.81 +8.43 

1R2 (Standard Density) 

250 16.88 ee SS) ~ OSG 6) IS), 2S WU) Sie (sVu/ 
750 295s 26.05 -10.57 S275 29.18 -10.90 
1,000 SSy sl 33.40 -4.60 39.38 BY7) SCAN -5.00 
2,000 Syele al 62.80 +7.33 65.88 LOS 1: +6.72 


GENERAL CLASS 


Distribution Voltage Level 
75 kW 


7,500 308. 38 311. 007) +085 S2kece B50.i25, F901 
15,000 447.13 “463.50 +3.66 "G666s00->— SI8.00""+1TV16 
30 , 000 649.63 ~ 700.50 "'+7.83° — 691.00 77 4S50Ter i 2705 


300_kW 


60,000" © 1765.63" "E917 700" 48.57 1876700 2142050 + rar21 
90.000 “2970.63 2391.00 "410.15 "2326.00 2655. 208e + Lat 
120000" -2575.63> '2865.00" 411.23'6°2776500 3168.50 514,14 


Sub-Transmission Voltage Level 


1,000 kW (Hydro-owned transformers) 
200,000 5904.73 6096.00 +3.24 6216.00 6808.00 +9.52 
400,000 8604.73 9256.00 +7.57 9216.00 10226.00 +10.96 


4,000 kW (customer-owned transformers) 


800,000 22184.63 23426.00 +5.60 23816.00 26266.00 +1029 
1600,000 31864.63 33486.00 +5.09 35816.00 37606.00 +5.00 
2000,000 36704.63 38086.00 +3.76 41816.00 42886.00 +2.56 


Rate impact constraints were not applied to the marginal cost 
the total bill differences would be noted. 


% 


69 
91 
23 


asi) 


25 


32 


67 


1979 
Existing Proposed Change 
20.25 13 OS ieole 
35) 400 31.88 -8. 
42.38 Bal (ONL -3. 
71.88 Vi oa +7 
SS iI cS) De 
36.50 SO ieee Te 
43.88 Cs eesul -5. 
Wsocxe Wis Oyl +6. 
Solero Se Gx/Sy, Se SIs ha 
520.13 Sy), 00) aczilakn 
LSA INS) 849.00 +9, 
2027 368) I24245 00m oe 
DSM) oss. ~ ANS 00) APM. 
ROM OSs: SNAG OO) » abilete 
6717.63 7675.00 +14. 
LOPIV S638 91127, SOO ale 
25517263" 2977 5.00% +152 
39417.63 41175.00 +4, 
46217.63 48375.00 +4. 
rates in order that 


5. For the large power users rates should be such 
that marginal use would be priced at marginal 
cost. 


6. For municipal utilities, rates should be based on 
pro-rated marginal costs. 


7. Each municipal utility’s charge should have two 
parts. One part would be for customers with aver- 
age monthly loads of more than 5000 kilowatts. 
For the rest of its load, each municipal! utility 
would face a fourfold charge: 


a. A demand charge, based on pro-rated unit cost 
associated with rate of use in the peak period. 


b. A peak energy charge, based on pro-rated unit 
costs associated with providing energy in the peak 
period. 


c. An off-peak energy charge, based on pro-rated 
unit costs associated with providing energy in the 
off-peak periods. 


d. A customer charge, based on the costs associated 
with serving each municipal utility that do not vary 
with output. 


8. The marginal costs that a municipal utility incur- 
red in serving large users (with a contribution to 
fixed costs) should be assessed to the large user. 


9. Customers of retailing utilities should be priced 
on the basis of marginal production and delivery 
costs. 


10. A single rate structure should apply to all cus- 
tomers of a retailing utility taking less than 5000 
kilowatts a month. This charge would be three- 
fold. 


a. A customer charge, based on the marginal cost of 
adding a customer to the municipal system. Sur- 
plus revenue from marginal-cost pricing of de- 
mand and energy would be used to reduce the 
customer charge. 


b. All customer loads greater than 50 kilowatts would 
face a demand charge, to reflect the marginal 
costs of the generation and high-voltage common 
facilities, and the marginal costs of subtransmis- 
sion and distribution facilities, depending on the 
transformation and voltage conditions of supply to 
the customer. The demand charge would be 
based on the customer’s monthly non-coincident 
peak demand. 


c. An energy charge, consisting of the first 10,000 ki- 
lowatt-hours of use per month, reflecting the mar- 
ginal energy costs of generation and marginal 
losses of the delivery system. The relevant mar- 
ginal demand costs associated with the first 50 ki- 
lowatts of load would be added to the marginal en- 
ergy costs. A second block would reflect only the 
marginal energy costs of generation plus marginal 
losses as appropriate at the point of delivery. The 
end rate would be adjusted to coordinate with the 
large-use group. 
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Ute 


12. 


13. 


14. 


15. 


16. 


The present practice of having a minimum bill 
should be phased out in all retailing utilities, and 
in its place a customer charge be adopted that 
would not include any consumption of kilowatt- 
hours. 


Flat-rate billing for electric water heaters should 
be phased out. 


The current practice of converting individually 
metered apartments to bulk metering should be 
discontinued. 


The current practice of bulk-metering new 
apartment buildings should cease, and individ- 
ual meters should be installed for each dwell- 
ing-unit. 


Apartment buildings originally designed for indi- 
vidual meters, and now serviced with bulk 
meters, should be reconverted to individual me- 
ters for each dwelling-unit. 


The metering status of the remaining apartment 
buildings originally designed to accommodate 
bulk metering, and requiring structural 
changes, should be determined from cost- 
benefit analysis conducted by the appropriate 
municipality. 


Vil. PRICING-PROPOSAL FOR INTERRUPTIBLE POWER SERVICE 


A. VALUE OF INTERRUPTIBLE POWER 


Interruptible or Curtailable power may be defined as electric 
service of lower reliability than firm power service, in that it may 
be interrupted during conditions of system emergency (defined 
as inadequate total capacity, inadequate energy capability, and 
inadequate operating-reserves), in order to maintain a high de- 
gree of reliability of service supply to users of firm power. 


Ontario Hydro presently offers two types of interruptible power, 
designated as Class A and Class B, and two types of scheduled 
power, designated as Class C and Valley-Hour.1° 


Very briefly, Class-A interruptible power enables Ontario Hydro 
to reduce the amount of generating-capacity it would otherwise 
need to provide, through being able to interrupt the Class-A load 
whenever Capacity is inadequate to supply firm loads. Besides 
providing savings in generating-capacity, Class-B interruptible 
power lets Ontario Hydro make operating-economies by lower- 
ing the totai costs of providing the needed operating-reserves. 
Scheduled Class-C power is available to industrial customers 
who are willing to reduce their load on a daily schedule of re- 
stricted hours, with resulting savings to Ontario Hydro in meet- 
ing daily system peaks. Scheduled Valley-Hour power is avail- 
able for use between 11:00 p.m. and 7:00 a.m. daily throughout 
the year. 


1. Value of Interruptible Power to Ontario Hydro 


Because it can be interrupted, this type of power enables On- 
tario Hydro to reduce the amount of generating capacity it 
would otherwise need to provide, and therefore interruptible 
power is offered at a discount from the firm-demand rate. To 
better appreciate the role of interruptible power and its value, 
one must understand the planning-concepts for its supply. 


Three areas are important for planning interruptible power: load 
forecasts, system planning, and operational planning. 


Load Forecasts 


In load forecasting, the estimates of firm load are made by sub- 
tracting the estimated load reduction one can achieve by cutting 
all interruptible loads from the total estimated primary load. 


The estimate of the amount of interruptible load reduction that 
can be achieved is based on the difference between the total 
loads of the interruptible customers at the time of the system 
peak in December and the firm portion of their contracts. Such 
calculations have been made for more than ten years, and the 
resulting amount of available interruptible load reduction comes 
to approximately two thirds of the sum of the customers’ non- 
coincident interruptible loads. It is therefore assumed that on the 
average, approximately two thirds of the total load specified as 
interruptible in the contracts is available for cutting at the time of 
the system peak. 


System Planning 

From a system-planning point of view, there is no difference 
between interruptible Class A and Class B, because both these 
classes are excluded from the planning-requirements for peak- 
generation resources. Interruptible load is considered as being 
supplied from the system’s generation reserve capacity. Howev- 
er, the energy sales are included for determining the plant mix in 
the generation planning-process. !n planning transmission and 
transformation facilities, interruptible load is considered as firm 
load, since those facilities must be able to supply the total pri- 
mary load; however, interruptible load can be cut in local trans- 
mission and transformation emergencies. 


Operational Planning 


From an operational point of view, interruptible loads are a kind 
of available capacity, in that cutting the loads has the same 
effect on available reserve capacity as increasing capacity. One 
important difference between the two is that whereas the system 
operator has precise information on the status of capacity, he 
does not know with the same precision how much interruptible 
load he has available for cutting at any moment. At the present 
time, though, his knowledge is accurate enough for operating 
purposes. The estimated amount of interruptible load available 
for cutting is based, in part, on the previous month’s experience. 
Load data is examined, and the individual interruptible loads at 
the time of the monthly peak are used as a guide. 


While large-use customers use interruptible power like firm pow- 
er, at the same time it forms part of Ontario Hydro’s system re- 
serve. The operating reserve, which is part of the system re- 
serve, is insurance against a system failure at least equal in 
magnitude to a first major-contingency fault. A fuller description 
of system reserve can be found in Volume IX. Without interrupti- 
ble power, more generation capacity would be needed. 


2. Long and Short-Run Benefits of Supplying Interruptible 
Power 


In the long run, interruptible power would save Ontario Hydro 
the cost of generation equal to the load which would otherwise 
be firm, with the corresponding reserve margin needed to sup- 
port the firm load. Under present conditions it is hard to deter- 
mine the appropriate level of interruptible power, because of 
lack of knowledge of the customers valuation of the relative 
price-risk relationship between firm and interruptible power. 


Without interruptible power, both planned system capacity and 
planned reserves would be higher; and therefore savings have 
been realized for all customers based on deferred generation at 
the time of the forecast. Savings will occur for all customers only 
if the load forecast recognizes the amount of interruptible load in 
time for it to be incorporated into system-expansion plans. It fol- 
lows that one can attribute savings in generating capacity not in- 
stalled to those customers who committed themselves to inter- 
ruptibie power in an earlier planning-period, and those savings 
have no direct connection with loads that actually occur. 


3. Savings in Generating-Capacity 


These are savings from a reduction in the generation capacity 
required. They are possible because of Ontario Hydro’s right to 
curtail the supply of interruptible power. Several factors have to 
be taken into account in assessing the value of the capacity sav- 
ings, such as diversity among customers, customers permitted 
to convert to firm power on short notice, additional administra- 
tive costs, and savings in system reserve. 


Since interruptible power is useful mainly to reduce peak load at 
times of system emergency, one can conclude that its worth 
should be related to the cost of the marginal plant, that is, the 
cost of peaking-capacity. Both interruptible A and B loads con- 
tribute equally to savings in generating-capacity. 


4. Operating-Savings 


Besides contributing to savings in generating-capacity, Class-B 
loads form part of the operating reserve, and are available for 
cutting within ten minutes. Operating-savings are therefore real- 
10Volume Nine provides a full description and definitional background of 


interruptible power and the current offerings. See Appendix | in particular, on the 
definitions of the various types of service. 
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ized in the form of reduced generation held in the form of ten- 
minute pickup reserve. Class-B loads can also be used at pres- 
ent to defer starting-up of combustion turbine units or using 
water in less efficient hydraulic plants. Since the savings from 
using interruptible B power in the latter way are insignificant, it is 
therefore recommended that this practice should be discontin- 
ued. 


On the basis of the study, it is recommended that in future On- 
tario Hydro should make available to its large-use customers 
two types of interruptible power: one, designated Class 1, with a 
higher risk, to be used as ready reserve as well as for system 
emergencies; and a second, designated Class 2, with a lower 
risk, to be used for system emergencies only, subject to thirty 
minutes’ notice for interruption. 


5. Value of Interruptible Power to Ontario Industry 


The users of interruptible power today (heavy industry and large 
companies) enjoy cost savings amounting to between ten and 
sixteen per cent on a per-kilowatt basis, depending upon supply 
voltage and load factor. 


Firm power provides electrical service at a certain cost with high 
reliability. Interruptible power, however, provides electrical serv- 
ice at a lower cost than firm, but with a greater chance of curtail- 
ments or cuts. In theory, at least, if interruptible power were 
marketed efficiently and in accordance with Ontario Hydro’s 
pricing-objective, a customer taking it would trade off savings 
against the costs of less reliable power. 


B. SUPPLY CONDITIONS FOR INTERRUPTIBLE POWER 


1. Minimum Amount for Interruptible Contract 


No doubt a lower minimum would increase the number of users; 
but as long as customers receive notice to cut their loads by tel- 
ephone (as they do now), the lower the minimum amount, the 
more customers Ontario Hydro has to notify in order to obtain 
the reduction in load it requires. Therefore, until a more auto- 
matic cutting-procedure can be instituted, it is recommended 
that the 5000-kW minimum be retained. 


2. Availability of Interruptible Load When Required 


Interruptible customers cannot be relied upon to have their con- 
tract demand always available for cutting when required. The 
study team considered whether customers should be required 
to guarantee to cut some minimum amount of load when asked 
to. The problem with such a requirement is that either the 
customer’s load must be above the firm contract demand by the 
guaranteed amount at the time of system stress, or the customer 
must be required to cut some of his firm load. To overcome the 
problem of identifying customers using interruptible load at the 
time of need, an automatic load-information transmittal system, 
such as telemetering, is recommended for all customers with in- 
terruptible loads. 


3. Entering and Leaving Interruptible Contracts 


At present customers can switch to firm power on relatively 
short notice, which compares unfavourably with the much 
longer period of from six to ten years that Ontario Hydro needs 
to install new generating-facilities. Hence, in practice these con- 
ditions cannot ensure savings in generation. Some continuity 
and consistency in contracts is needed for purposes of future 
planning. Having customers move in and out of interruptible 
contracts distorts planning and policy decisions. It is concluded 
that a five-year committment would provide adequate stability to 
the planning-process. While customers would be allowed to 
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switch to firm power, the interruptible contract would require 
that under system emergency conditions (which require cutting 
firm loads), those that had left the interruptible market without 
providing five years notice would be subject to cuts ahead of 
other firm-load customers for five years. 


4. Length and Frequency of Interruptions 


Certain industrial processes can withstand frequent but short in- 
terruptions, others less frequent but longer ones, while certain 
loads can be interrupted with less notice than others. It has 
been claimed that the maximum interruptions allowed under On- 
tario Hydro’s present contracts expose customers to unreason- 
able risk. Since it is desirable to encourage greater use of inter- 
ruptible power in the future, it is necessary to make a trade-off 
between what customers feel to be an unreasonable duration 
for interruptions and marketability of the product. It is therefore 
recommended that the maximum-interruption terms of the pres- 
ent contracts should be relaxed somewhat, to provide for cut- 
ting five days a week, with maximum cuts of five hours a day 
from March to November inclusive and ten hours a day from De- 
cember to February inclusive. Maximum cuts should also be lim- 
ited to two a day, ten per cent of the hours in any month, and 
ten per cent of the hours in any year, subject to change as re- 
quired to meet changing system conditions. 


5. Schedule-C and Valley-Hour Power 


Under a pricing-methodology incorporating time-of-use rates, 
the present conditions of supply for these types of power will no 
longer be appropriate. For example, the present restricted pe- 
riod of five hours for Class-C loads would not match the pro- 
posed daytime peak price period of sixteen hours. (The pro- 
posed nighttime offpeak price period of eight hours would, 
however, coincide with the hours when valley-hour power is 
available now.) Since at present there are only 2 scheduled C 
contracts and no customers taking valley-hour power, it is re- 
commended that in 1978 Ontario Hydro should discontinue 
offering these classes of scheduled power. 


6. Future Sales of Interruptible Power 


With limited capital available, the current surplus of generating 
capacity will fall sharply over the next few years. It is estimated 
that there may be a shortfall in reserve generation beginning in 
the winter of 1979-80. Hence the study group has concluded 
that Ontario Hydro should actively promote further sales of inter- 
ruptible power beginning in 1979 or sooner, depending on the 
actual loads for 1976 and 1977. 


C. PRESENT PRICING-SYSTEM FOR INTERRUPTIBLE 
POWER 


Interruptible power brings savings to Ontario Hydro. The 
benefits of interruptible power cannot be realized without both 
the power system and the interruptible-power customers. The 
sharing of this saving is the inducement for the customer and 
utility to continue such service. 


In considering the method of pricing interruptible power, the 
study group reviewed the advantages and disadvantages of the 
present system. These are summarized as follows: 


a. Advantages of the Present Pricing-System 


1. The calculation of the discount is relatively straightforward. 


2. Customers have become familiar with the current system. 


3. Customers only have to decide whether they want interrup- 
tible power at a fixed discount. They need not consider var- 
ying price-risk alternatives. 


b. Disadvantages of the Present Pricing-System 


a There is little theoretical or operational justification for shar- 
ing the generation savings 50-50 between firm and 
interruptible customers in the present price structure. 


. Attaching a fixed discount to interruptible power based on 
sharing the savings can lock out potential customers. There 
may be potential customers who would buy interruptible 
power at a discount greater than the established fixed one, 
but still less than the maximum allowable discount that 
reflects the incremental cost of additional service. This cur- 
rently untapped marketwould add more to interruptible rev- 
enues than to interruptible costs. 


3. While potentially restricting entry to the interruptible market, 
the present pricing-system also arbitrarily profits those cus- 
tomers for whom a set discount more than adequately cov- 
ers the costs of expected interruptions. 


4. Given that savings accrue to the Corporation when interrup- 
tible power is sold, a pricing-system such as the present one 
does not reap the greatest possible benefits from this type of 
service. 


Given these drawbacks to the present approach to interruptible 
power, a number of alternative pricing and marketing-models for 
the supply of interruptible power were examined. The details of 
the alternatives which were examined and rejected are de- 
scribed in Section IV of Volume IX and its appendices. 


D. RECOMMENDED APPROACH TO PRICING 


1. Method of Assessing the Value of Interruptible Power 


The maximum worth of interruptible power can be equated to 
displaced generation. The utility saves at least the annualized 
Capital and operating-cost of peaking-capacity. The only cost of 
supplying such load is the cost of fuel plus the cost of transmis- 
sion and transformation plus a share of operating, maintenance, 
and administrative expense. For the present and in the medium 
term, conventional fossil-fuelled, steam-electric units are ex- 
pected to fill the role. In recent years, the fixed capacity dis- 
count for interruptible power has been based on the annualized 
cost per kW of the Lennox GS with allowances for diversity, ad- 
ministrative costs, reserves, etc., and a 50-50 sharing of the ben- 
efits. However, in the long run, the cost of fossil fuels and the 
uncertainty of their supply make the planning-process some- 
what cloudy. Hence the type of generation to be displaced in the 
future will be different. 
Therefore it is recommended that 
The capacity component of the discount for inter- 
ruptible power should be based on the annualized 
cost of capacity as determined by the marginal cost 
study; that is, the generation-plant component of the 
demand charge. 
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2. Pricing-Process 

An open-market choice process is recommended for pricing 
interruptible power in the future. This is deemed consistent with 
the objective of allocating the resources used to produce elec- 
tricity efficiently. An open-market choice process is analogous 
to a progressive open auction in which competitive bidding is 
practiced. 


An auction solves specific resource-allocation problems. Given 
that a fixed amount of interruptible power must be parcelled out 
to a variable number of customers, there are innumerable pric- 
ing-methods. However, only a competitive pricing-scheme can 
efficiently allocate this fixed supply among bidding customers so 
as to achieve maximum net social benefits after cost. To spare 
both the customers and Ontario Hydro sharp dislocations as 
they change from one pricing-system to another, it is recom- 
mended that 


Beginning in 1979, all potential customers for inter- 
ruptible power should be offered interruptible power 
at a fixed discount off the firm-power demand rate 
before the beginning of a calendar year; and any in- 
terruptible supply not sold then should be offered to 
customers through an open-market choice process. 


The proposed Ontario Hydro auction of interruptible power may 
be briefly described as follows: 


a. Preparation 


1. A certain level of interruptible power would be made avail- 
able for sale, based on the requirements of system planning 
and operations and on certain other considerations. 


2. A distribution of joint probabilities of interruption in terms of 
frequency and duration (five-year time period) would be es- 
timated and supplied for the interruptible supply. The auc- 
tion approach is contingent on the availability of this infor- 
mation. This is necessary so that the customer should be 
capable of determining the expected costs to him associ- 
ated with various levels of risk. Without such data, the auc- 
tion approach would be infeasible. 


3. Interruptible power would first be offered on a fixed discount 
basis. No estimate of probability of interruption would be 
provided: but information would be provided on limits of in- 
terruption. The reason for this would be that the blocks of 
interruptible power sold at a fixed discount would rank with 
those sold by auction. Therefore, depending on where the 
fixed discount stood compared to discount derived from the 
market, the probabilities of interruption could fall anywhere 
along the distribution curve. 


4. Any remaining interruptible supply would then be put up for 
auction sale. 


5. Before the sale, the final piece of information given to poten- 
tial participants would be the floor price for interruptible 
power, which would reflect the total firm-power demand 
charge less the generation component of the demand 
charge. The value of the generation component would 
reflect (after diversity is taken into account) the maximum 
possible discount available to the customer. 


b. Operation 


The theme of the auction would be that the purchasers who 
were willing to pay the most for their interruptible power would 
receive it with relatively high degrees of reliability. The lower the 
bid, the lower the degree of reliability or the higher the chance 
of interruption, compared to the highest bidder. 


The only constraint binding the participant would be that once a 
bid is entered, it could not be lowered. Any bid could be with- 
drawn or raised at any time. 
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c. Results 


At the end of the auction, all bids would be ranked from highest 
to lowest, to the point where the available supply of Class-2 and 
Class-1 interruptible power was exhausted or until the floor 
price for interruptible was reached. It must be stressed that the 
blocks of Class-2 and Class-1 power sold under a fixed discount 
before the auction would be ranked with the bidders as well. 
Those purchasers of interruptible power who had a discount 
lower than the fixed rate would have more reliable interruptible 
supply than those who opted for the traditional pricing-system. 
Naturally, the opposite would hold for customers with a discount 
greater than the fixed amount. 


E. RELEVANCE OF THE RECOMMENDED PRICING- 
SYSTEM TO ONTARIO HYDRO 


The open-market choice process should assist in reaching an 
optimal allocation of interruptible power. The purchaser would 
decide for himself how much interruptible power to buy and 
what price to pay for it. Moreover, if demand for interruptible 
power should exceed supply, available interruptible power 
would be allocated solely within the market system. 


Thus the system would present a floor price for interruptible 
power that reflected Ontario Hydro’s marginal cost for providing 
the service." 

Furthermore, for any given level of reliability for the product, 
each customer would have upper bounds upon the price he was 
willing to pay. These upper limits would reflect the marginal cost 
(savings) to the customer of purchasing interruptible power. The 
discounts for interruptible power would fall within these limits. 


This system would provide a policy continuum within which any 
demand for interruptible power would be efficiently allocated. 
For example, if demand for the service were much greater than 
supply, equilibrium prices for interruptible power would tend to- 
wards the upper price limit. On the other hand, if the supply of 
interruptible power were considerably greater than the demand 
then discounts could tend towards Ontario Hydro’s floor price 
for interruptible power. Either way, the bidding-system would 
maximize the possible benefits of using interruptible power. 


F. RELEVANCE OF THE RECOMMENDED PRICING- 
SYSTEM TO THE CUSTOMER 


Because the recommended pricing-system is based on a free- 
market allocation through an auction process, the user of inter- 
ruptible power will only buy if the option is better than the one 
he could have under fixed-price interruptible or firm power. The 
natural substitutability between firm and interruptible power 
would probably cause an individual company’s demand for the 
latter to be price elastic. 


Furthermore, preliminary analysis suggests that the open-mar- 
ket choice process will be useful, as a tool for long-range supply 
planning. 


The recommendations resulting from the study are summarized 
below: 


1. In 1978, Ontario Hydro should base the fixed dis- 
counts for interruptible power on a fixed sum of 
dollars, based on deferred generation planned in 
1973 and the forecasted billing kW for 1978 ac- 
cording to the official load forecast for 1978. 


2. In 1978, Ontario Hydro should discontinue using 
Class-B interruptible power to effect daily econ- 
omy savings. 
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3. Ontario Hydro should offer its large-use custom- 
ers two types of capacity interruptible power: 
one, designated Class 1, with a higher risk, to be 
used as ready reserve as well as for system 
emergencies; and a second, designated Class 2, 
with a lower risk, to be used for system emer- 
gency conditions only, subject to thirty minutes’ 
notice, to conform with system requirements for 
slow-pickup reserve. 


4. The minimum contract amount should remain at 
5000 kW until some more practical form of notifi- 
cation for load cutting and measurement can be 
introduced. 


5. An automatic transmittal system for load informa- 
tion, such as telemetering, should be installed, to 
provide the system control centre with totalized 
load data for all loads of customers taking inter- 
ruptible power. 


6. Any customer that switches from interruptible to 
firm power, without providing five years’ notice, 
should be subject to interruption during the next 
five years ahead of any other firm customer, if 
cuts in firm load become necessary; and the 
amount of load subject to cutting should equal 
the customer’s maximum interruptible load in the 
previous five years. Furthermore, the cutting or- 
der should be chronologically based: that is, 
those customers that most recently left interrupti- 
ble contracts should be cut ahead of other desig- 
nated customers. Moreover, failure to cut on re- 
quest should incur a surcharge of 50 per cent on 
the firm demand rate for the amount of load des- 
ignated as interruptible. 


7. Interruptible power contracts should provide for 
cutting five days a week, Monday to Friday, with 
maximum Cuts of five hours a day from March to 
November inclusive and 10 hours a day from De- 
cember to February inclusive. Maximum cuts 
should also be limited to two a day, 10 per cent of 
the hours in any month, and 10 per cent of the 
hours in any year, subject to alteration as re- 
quired to meet changing system conditions. 


8. In 1978 Ontario Hydro should discontinue offer- 
ing both scheduled power Class C and Valley- 
Hour power, and offer the present Class C cus- 
tomers the choice of converting to either firm 
power or interruptible power Class 1 or Class 2. 


9. Interruptible power should be offered to large- 
use customers of municipal utilities under the 
same terms and conditions that apply to direct 
customers of Ontario Hydro. 


10. In offering interruptible power for sale, Ontario 
Hydro should provide the customer with esti- 
mates of the probable frequency and duration 
of interruptions for a five-year period. 


11. In 1979 Ontario Hydro should begin actively 
promoting the sale of more interruptible power, 
"The floor price or maximum discount would be based on the marginal Capacity 


cost of a marginal plant. This measure most accurately reflects the savings in 
generation that Ontario Hydro would obtain by offering interruptible power. 


UZ 


13. 


14. 


with the aim of selling a further 100 contracted 
MW of both Class 1 and Class 2 interruptible 
Power in each of the years 1980 to 1982, to pro- 
vide the system with approximately 300 effective 
MW of interruptible power Class 1 as ready re- 
serve and 500 effective MW of interruptible 
power Class 2 as slow-pickup reserve by 1982. 
Furthermore, if actual firm demand in 1976 and 
1977 exceeds the forecasts by a significant 
amount, consideration should be given to ad- 
vancing active promotion of further sales of in- 
terruptible power. 


The formulae shown in Appendix V of Volume IX 
should be adopted for establishing a fixed dis- 
count for interruptible power, but the capacity 
component of the discount should be based on 
the annualized cost of capacity as determined 
by the marginal-cost study: that is, the generat- 
ing-plant component of the demand charge. 


Beginning in 1979, all potential interruptible 
power customers should be offered interruptible 
power Class 1 and Class 2 at a fixed discount off 
the firm power demand rate before the start of a 
calendar year; and any interruptible power sup- 
ply not sold should then be offered to customers 
through an open-market choice process. 


The open-market choice (auction) sales of inter- 
ruptible power should be conducted as de- 
scribed in this study, with all the constraints and 
clauses as there specified. 
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Vill. CONSIDERATIONS OF IMPACT 


In recommending a major policy change in the pricing of elec- 
tricity, it is important to consider the potential effects of the 
change. Generally, the purpose of an impact statement is to 
provide information about the direct and indirect effects of the 
costing and pricing-recommendations. It is a study of the social, 
economic, environmental, and organizational consequences of 
increasing rate levels and altering rate structures. 


Assuming a fixed revenue requirement, any changes in the rate 
structure itself mean that some customers will pay more and 
some less. This result is inevitable in moving to a price structure 
where prices reflect marginal costs rather than embedded aver- 
age costs. And here is where impact analysis plays an important 
role. It is an analysis of the various effects of the pricing-propos- 
als on these customer groups. Impact analysis is meant to give 
some guidance about both when to make rate changes and how 
far to alter the rate structure. Moreover, it is meant to uncover 
non-financial effects, such as social and environmental ones. 


This overview of the impact considerations deals with three main 
topics: (1) The meaning of impact studies, (2) The methodology 
of impact studies, and (3) Asummary statement of the impact 
study results. The full impact study will be found in Volume X. 


A. THE MEANING OF IMPACT STUDIES 


The study of impacts is meant to go beyond merely examining 
the obvious or intended effects of rate change. For example, the 
1974 annual report of the U.S. Council on Environmental Quality 
linked the usefulness of impact statements to the exploration 
and understanding of secondary effects of a policy change. This 
class of studies involves analysing the interaction of the various 
effects of changing such matters of policy as rate levels and rate 
structures. Of necessity, the approach must be interdisciplinary, 
developing and using suitable tools for situations where little 
data is available and the nature of relationships of variables is so 
complex and little understood that usual mathematical modelling 
is not practical. Broadly speaking, this approach to studies of 
policy impact is called “technology assessment”. 


Historically, the concept of technology assessment is linked to 
political and social developments in North America in the middle 
and late 1960s. It was during this period that society as a whole 
became aware of the cumulative effects of technological devel- 
opments set in train many years earlier. While it is no part of this 
study to describe these events, it remains true that from the 
early 1960's onward, society became collectively more con- 
scious of issues such as the decay of cities and the pollution of 
the environment. In short, they became conscious of a certain 
deterioration in their ‘‘quality of life’. Rightly or wrongly, the 
blame for much of the blight was laid at the doors of the large 
public and private institutions which, it was claimed, imple- 
mented their technologies without duly considering possible ad- 
verse effects in the future. It was in the context, then, of this in- 
creased social concern that technology assessment was 
developed to aid the decision-making process. 


Although technology assessment is still in an embryonic stage 
of development, it can be described in general terms. The Sci- 
ence Council of Canada has set forth a useful definition 


Technology assessment is defined as an activity to provide in- 
formation about, and systematic analyses of, the internal and 
external consequences (short, medium and long term) for a 
society of the application and diffusion of a technolo- gical 
capability into its physical, social, economic and political sys- 
tems. This information and systematic analysis is to be so 
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structured and presented as to aid the decision makers 
charged with the responsibility of operating those systems. i 


Impact studies are not new; Ontario Hydro has previously stud- 
ied the site impact of generating-stations at Bruce and else- 
where, as well as the choice of transmission corridors. This 
study, instead of assessing the impacts of a physical project 
such as a plant, has assessed the impact of a change in price 
and pricing-policy. In applying the tools of technology assess- 
ment to major policy decisions rather than to technological 
change, it represents an innovative effort, not only within On- 
tario Hydro, but also in Canada and the United States. '% 


B. THE METHODOLOGY OF IMPACT STUDIES 


Certain descriptions of impact analysis give the impression that 
one has at one’s disposal a new procedure for assessing the 
consequences of a technological application or a policy 
change. At present, impact analysis is an art as well as a SCi- 
ence. At the same time, several types of systematic analyses 
have become part and parcel of impact analysis. Two of these 
types of systematic analyses are: cost-benefit analysis and fu- 
tures research. 


Each activity implied in cost-benefit analysis and futures studies 
is meant to help the decision maker in evaluating a given policy 
change. The type of information each activity ideally intends to 

provide is outlined below. 


Cost-Benefit Analysis 


The traditional tool for evaluating any major program, techno- 
logical or other, has been cost-benefit analysis. Historically, it is 
true to say that economic considerations have formed the basis 
of much executive decision-making in both the public and pri- 
vate sectors. Unfortunately, the range of possible consequences 
which can be quantified in economic terms is restricted. Eco- 
nomic cost-benefit analysis may therefore be considered a use- 
ful but limited tool for assessing policy impact. This tool is being 
enlarged to take account of non-economic secondary effects. 


Futures Studies 


Futures studies go further in their attempts to outline the full 
range of consequences of policy changes. Futures research in- 
cludes such diverse activities as socio-economic forecasting, 
economic projections, market analysis, corporate planning and 
technological forecasting. Futures research is generally taken to 
include the projection of present trends into the future, simula- 
tion or modelling of future events or of the state of society at 
some future date, and long-range planning for organizations, in- 
stitutions, or societies. The most widely used technique for ac- 
complishing this task is scenario writing. Future studies are es- 
pecially useful when the effects of a policy take place more than 
two or three years in the future: that is, when conditions may be 
unlike those of today. Scenario writing refers to describing a 
possible state of future events; the description may or may not 
be developed historically. 


Given this overview, it is possible to outline briefly the impact 
study which the electricity costing and pricing study undertook. 


12 Technology Assessment System, Science Council of Canada Background 
Study No 30, March 1974. 

'13The application of technology assessment to policy impacts was first explicitly 
developed by Selwyn Enger in a paper titled “Technology Assessment: A no-fault 
automobile insurance policy for the U.S." 


Both internal and external resources were used to develop the 
impact study. The external resource was Hittman Associates 
Inc. of Columbia, Maryland, a group with considerable experi- 


ence and expertise in technology assessment and impact analy- 
sis, 


In conducting this study, two main rate-structure scenarios were 
developed. 


Scenario A was much the same rate structure as Ontario Hydro 
had in 1975, with some modifications. This rate structure was 


then projected to 1978 and 1983, with a virtual doubling of 
rates. 


In Scenario B, the revenue requirement was projected again to 
1978 and 1983. But important policy changes were incorpo- 
rated into the alternative rate structure, such as a demand-en- 
ergy split based on marginal costs of demand and energy, time- 
of-day rates, etc. Actual marginal cost-based rates obtained 
near the conclusion of the study differ significantly in some ways 
from the rates of Scenario B. Nevertheless, the direction and ap- 
proximation of the impacts of Scenario B rates may not differ 
greatly trom the impacts of the rates based on marginal cost. 
Recalculations were made where refinements in impact assess- 
ment were deemed necessary. 


As part of the impact study, Hittman Associates designed these 
two alternative rate-structure scenarios and analysed their 
effects. The Hittman study consisted of three basic steps after 
the development of the two alternative rate structures. 


First, the alternatives were presented to the chief organizations 
in Ontario that take an interest in utility rates but lie outside the 
actual rate-making and approval process. These various inter- 
ested parties were questioned about their positions and reaction 
towards the rate proposals. Exhibit VIll-1 provides a summary of 
their responses to the scenario concepts. 


Second, Hittman did a series of case studies. These were se- 
lected from industrial, commercial, institutional, and residential 
customers of the Ontario electric-utility system. A municipal util- 
ity buying power wholesale from Ontario Hydro was also includ- 
ed. Interviews were held with both management and technical 
personnel representing each subject of the case study. In this 
way, information was gained about the potential impacts, short- 
term and long-term, of the alternative rate structures for each 
case. 


Finally, impact models were constructed to symbolize the ex- 
pected actions and reactions in response to rate change iden- 
tified during this study. These models were meant to provide an 
overview of the potential social and economic effects of chang- 
ing the pricing-policy for electricity in Ontario. These models are 
what one may describe as first-generation impact models. They 
provide no more than a starting-point from which further work 
may be done. Exhibit VIII-2 shows an impact model assessing 
the doubling of bulk-power revenue by 1978, while Exhibit VIlI-3 
is an impact model assessing changes in pricing-policy. 

The case studies and impact models that Hittman Associates 
developed have been integrated with the impact work con- 
ducted by Ontario Hydro personnel. 


One feature of this impact study is that it gave an opportunity for 
groups affected to participate in the project before it was a com- 
plete and finished product. Thus, impacts should be monitored 
as the accepted recommendations come into effect. Such ongo- 
ing analysis will allow: 
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. The continuation of case-study and sectoral analysis, as 
well as impact model-building and forecasting (Such as fore- 
casting electricity rates in other jurisdictions); 


2. The control of intended impacts and objectives as against 
actual impacts; 


3. The discovery of unintended impacts not covered in this re- 
port; 


4. The measure of the magnitude of the various impacts (e.g., 
conservation), which are directionally indicated in the stud- 
ies to date; and 


5. The improvement and refinement of impact methodology. 


C. SUMMARY STATEMENT OF RESULTS OF IMPACT 
STUDY 


1. Short-Run Impacts 


In the short run to 1980, there will be few negative impacts to 
employment attributable to pricing of electricity. There may be 
localized exceptions concentrated in the abrasives industry. 
Customers are expected to have little or no difficulty in adjusting 
to changes in rate structure. In fact, discussions with represent- 
atives of industry suggest that replacing much of the flexibility 
used in ratemaking with well defined objectives such as 
efficiency, and therefore concrete criteria, may be to them more 
important than an initial shift of some costs from municipalities 
to large industrial customers. A reason for this position may be 
that large users are more likely to realize the benefits of their 
own future conservation efforts under a marginal-cost pricing- 
system than under the criteria employed in an average-cost 
pricing-system. Moreover, such a conservation saving would 
not have the perverse effect of shifting costs to other groups of 
customers. 


Under rates based on marginal cost, the customer heating his 
dwelling with electricity also remains in a fairly good position as 
against users of oil and gas heating. However, his bill would be 
higher than it would have been if the declining energy blocked 
average rate methodology were retained. If all dwellings were in- 
sulated to OEL standards, the proportional cost advantage of oil 
and gas heating over electric would be much less by 1979 than 
it was in 1975. The reason for the more severe effect on resi- 
dential costs is that between 1975 and 1979 the average of all 
energy costs rises by a factor of over 2-1/2, yielding in some 
cases a figure of $1,000 a year. Using rates based on average 
cost, the all-electric home becomes relatively less expensive 
than before in comparison with other energy sources. This 
would shift even more new homes to electric heating and so in- 
crease the potential shortfall of generation. The customer using 
electric space-heating might be able to reduce the impact of his 
bill further if optional time-of-day pricing were available. This will 
occur if statistical sampling showed that the space-heating load 
uses more kilowatt-hours per off-peak hour than per peak 
hours. 


A negative impact, in the short run, is the change in outlook, 
procedure, and equipment local utilities would need to make to 
convert back to a policy of individual metering for multi-family 
dwellings. 


However, during the first three years, the new large customer 
does not share in the benefits of historical investment. Volume 
Vill has simulated the electricity bills for fifteen present large 
customers using marginal-cost pricing. Some of them are in- 
creasing their use of electricity, and some are conserving. Large 
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use power Customers starting up in the province identical with 
these In every way would pay costs about 47 per cent higher for 
their consumption during the first three years as they would not 
share in the benefits of historical investment. However, new resi- 
dential Customers would immediately share in the benefits of 
historical investment, paying exactly the same bills as identical 
old customers. The greater negative impacts within the general 
effects are mainly attributable to changes in price levels for elec- 
tricity (and energy in general) rather than to marginal-cost pric- 
ing. 


2. Long-Run Impacts 


In the long run, higher energy costs may lead energy-intensive 
industries to expand in regions well endowed with low cost en- 
ergy resources. Alberta has the highest economic growth rate of 
any province in Canada. During 1976 its disposable income per 
Capita surpassed that of Ontario. If one considers that Alberta 
has no provincial sales tax, one could argue that its residents 
are already better off than those of Ontario. Shortage of capital 
for building nuclear plants could aggravate this situation. The 
implication is that Ontario should plan to restructure its econ- 
omy towards expanding commerce and service industries that 
can also serve the other provinces, thereby mitigating the dislo- 
cations that could result from no longer being the richest prov- 
ince in Canada. One of the planning-needs easing such a 
change is to provide a price structure for electricity that will en- 
courage conservation and efficient use. Marginal-cost pricing 
will serve this need better than average-cost pricing, as various 
results of the impact study have shown. 


3. Impact on Industry 


Industry can be expected to offset increases in the price of elec- 
tricity by using more recycled material and generating more of 
its own power; Ontario Paper’s trash incinerator-generator is an 
example. 


4. Impact on Municipal Utilities and Residential Customers 


Municipal utilities are responding to increased costs by consid- 
ering longer meter-reading periods of half a year or a year. If, in 
the mean time, customers are billed on an equal-billing basis, 
their attempts at conservation and efficiency may be frustrated. 
The residential customer would be especially encouraged in his 
conservation efforts if his bill each month would reward him. 
Longer meter-reading periods, and equal billing for the mean 
time, might work against conservation and efficiency. This situa- 
tion would be aggravated where water bills were added to elec- 
tricity bills to provide a single bill to the customer. He might then 
again be unable to see the fruits of his efforts to save electricity. 
A printout on the bill showing the previous month's consump- 
tion so far during the year, with the corresponding figures for 
the previous year, would go far to encourage the objectives of 
conservation and efficiency. 


5. Higher-Order Effects 
Examples of higher-order effects are: 


1. Amove back to metering multi-family dwellings individually 
might lead developers to build all-electric apartments in the 
future, since (i) individual metering is easier with electricity 
than with other sources of energy and (ii) landlords would 
be spared the difficulties of trying to pass through increased 
energy costs at rent-review hearings; 


2. Cement companies located on waterways that allow for 
lower-cost transport might expand grinding-operations 
(which are energy intensive) in Quebec, where electricity is 
cheaper, then ship the clinker to Ontario to complete proc- 
essing for the Ontario and New York State markets. This, 
however, would involve a negligible loss of employment. 


6. Long-Term Objectives of Impact Analysis 


1. Provide management with assessment of the direct and indi- 
rect consequences of potential policy changes for both the 
Corporation and the general public, employing new tools of 
analysis. 


2. Monitor effects as policy changes come into force. 


3. Improve the state of the art, especially for quantification and 
social impacts. 


4. Use impact studies as an avenue for interested party input 
before a project is complete. 
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APPENDIX II: Terms of Reference for Project Team - Electricity Costing and Pricing Studies 


In a letter dated 15 October 1974, the Minister of Energy re- 
quested Ontario Hydro to identify all study areas recommended 
by the Ontario Energy Board or studies initiated internally, and 
to establish priorities for these studies with proposed dates for 
completion. 


Ina reply dated 20 November 1974, in commenting on studies 
relating to costing and pricing of electricity, the Chairman of On- 
tario Hydro stated that 


Hydro is undertaking a full scale study of this important sub- 
Ject with a scheduled completion date of February 1976. Fol- 
lowing a review of the results by the Energy Board in 1976, 
we would propose to implement any changes January 1, 
1977. This is a difficult study and because of its many facets 
the staff qualified for carrying it out are those most likely to be 
actively involved in annual rate hearings, long range planning 
hearings or other special hearings affecting costs and rates. 
As mentioned earlier, to assist in preparing these analyses we 
propose to use consultants where practicable to augment our 
own staff. 


Interim studies of certain aspects under this general heading, 
including a review of the demand/energy rate split, charges 
for non-common facilities and non-standard rates for such as 
interruptible service and furnace loads, should be available 
early next year. 


The foregoing undertakings were entrusted to a steering-com- 
mittee on the costing and pricing of electricity. 


In general terms, the steering-committee’s responsibilities were 
to initiate a review of Ontario Hydro’s present costing and pric- 
ing practices-and to recommend changes in policies and prac- 
tices, where warranted. 


The steering-committee established four main study areas: 
namely, pricing, costing, demand elasticity, and impact, inte- 
grated into an overall study undertaken by a project team, under 
the direction of a project director. 


Since the four main study areas are not mutually exclusive, 
there will be a high degree of integration amongst the various 
areas, in order for the recommendations to be meaningful. 


The objective is to study current principles and practices of 
costing and pricing comprehensively, in order to formulate rec- 
ommendations for corporate pricing-policies and principles for 
costing and pricing. These recommendations are to satisfy im- 
mediate and long-term aims and objectives within a changing 
corporate environment. 


Terms of reference for these study areas are outlined in sched- 
ules A, B, C, and D attached. Each study area is the responsibil- 
ity of a specific co-ordinator, three of whom are assigned to the 
project on a full-time basis. The co-ordinators will use internal 
resources and outside consultants as deemed necessary. 


The manner in which the studies have been structured pre- 
cludes setting criteria for evaluation at this time. However, these 
will emerge as the studies develop. Criteria for evaluation will be 
submitted to the steering-committee for confirmation as they be- 
come available. 


SCHEDULE A: TERMS OF REFERENCE OF THE PRICING- 
COMMITTEE 


1. Subject 
The Wholesale and Retail Pricing of Electrical Energy in Ontario. 
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2. Authority 


The General Manager of Finance and the General Manager of 
Marketing and Regions through the Electricity Costing and Pric- 
ing Steering-Committee. 


3. Reporting-Responsibility 


The Pricing-Study Team Co-ordinator, through the Project Di- 
rector, to the Electricity Costing and Pricing Steering-Commit- 
tee. 


4. Reporting-Style 


The report will be written keeping in mind the requirements of 
the Board of Directors and the interested public. 


5. Purpose of Study 


a. Make recommendations for the establishment and approval 
of corporate pricing-policies for the sale of electrical energy 


b. Make recommendations for the establishment and approval 
of rate structures and pricing-practices, consistent with the 
aforementioned corporate policies for the sale of electrical 
energy to (i) municipalities, (ii) customers of the retail sys- 
tem, and (iii) direct customers 


c. Make recommendations for the establishment of rate struc- 
tures and pricing-practices consistent with the aforemen- 
tioned corporate policies for the resale of electrical energy 
by municipal utilities to their customers. 


6. Scope of Study 


a. The Committee will evaluate and make recommendations 
on alternative pricing-policies and rate structures, having re- 
gard to customers, internal costs, governmental policy, and 
social and economic factors, as well as the impact of these 
recommendations. 


b. The scope of this Committee will include the following stud- 
ies previously undertaken on an interim basis by other com- 
mittees. 


i. The examination and assessment of the demand-energy 
relationships (for the purpose of establishing rates). 


ii. The examination and evaluation of the need for special 
pricing-policies and structures, such as interruptible 
power and furnace rates. 


c. Committees will examine the pricing-structures used by pri- 
vate companies in Ontario for the sale of electrical energy. 


d. The Committee does not intend to examine the pricing- 
structures used for export power. 


e. The Committee does not intend to examine the Criteria for 
revenue requirements. 


7. Criteria for Evaluation 


Alternative rate structures and pricing-practices will be evalu- 
ated on an ongoing basis throughout the study, having due re- 
gard for customers, internal costs, governmental policy, and so- 
cial and economic factors, as well as for technical and 
administrative efficiency. At present the Committee does not 
have sufficient information by which to devise specific standards 
of evaluation. 


8. Timing 


Because of the commitment made by the Corporation to the 
Ministry of Energy, the study is to be completed by 31 Decem- 
ber 1975. As a consequence of this deadline the pricing-policy 
recommendations will be completed and submitted to the steer- 
ing-committee for approval by 30 April 1975. Approval of these 
recommendations is fundamental to the remainder of the study. 
It should be noted that a re-evaluation of the division of respon- 
sibilities between costing and pricing-committees may be re- 
quired upon approval of these recommendations. 


SCHEDULE B: TERMS OF REFERENCE OF THE COSTING- 
COMMITTEE 

1. Subject 

Electricity Cost Determination and Allocation. 


2. Authority 


The General Manager of Finance and the General Manager of 
Marketing and Regions through the Electricity Costing and Pric- 
ing Steering-Committee. 


3. Reporting-Responsibility 


The Costing-Study Team Co-ordinator, through the Project Di- 
rector, to the Electricity Costing and Pricing Steering-Commit- 
tee. 


4. Reporting-Style 


The report will be written keeping in mind the requirements of 
the Board of Directors and the interested public. 


5. Purpose of Study 


a. Cost Determination 

Make recommendations for the establishment and approval of 
appropriate principles and methods for determining electricity 
costs. 


b. Cost Allocation 

Make recommendations for the establishment and approval of 
appropriate principles and methods for allocating electricity 
costs. 


6. Scope of Study 


a. The Committee will analyse alternative methods for deter- 
mining total costs and their allocation. 

b. Methods of determining the electricity costs will include: (i) 
historical costing, (ii) current-value accounting, and (iii) 
marginal costing. 

c. The effect of social costs will also be considered in the 
study. 

d. Criteria for allocating costs among the customers of the bulk 
power system will be developed. 


e. The method of allocating non-common functions will be 
based on the results of the recent study on this subject. 


7. Criteria for Evaluation 


The various principles and methods will be evaluated on an on- 
going basis throughout the study. At present the Committee vr 
does not have sufficient information by which to devise specific 
standards of evaluation. 


8. Timing 


Because of the commitment made by the Corporation to the 
Ministry of Energy, the study is to be completed by 31 Decem- 
ber 1975. As a consequence of this deadline and the require- 
ment to interface with the pricing-study, the cost-determination 
segment of the study will be completed and submitted to the 
Steering-Committee by 30 June 1975. 


SCHEDULE C: TERMS OF REFERENCE OF THE DEMAND- 
ELASTICITY COMMITTEE 


1. Subject 

Response of demand for electricity to changes in its price, the 
price of competing energy sources, and incomes. 

2. Authority 


The General Manager of Finance and the General Manager of 
Marketing and Regions through the Electricity Costing and Pric- 
ing Steering-Committee. 

3. Reporting-Responsibility 

The Demand-Elasticity Study Team Co-ordinator, through the 
Project Director, to the Electricity Costing and Pricing Steering- 
Committee. 

4. Reporting-Style 

The report will be written keeping in mind the requirements of 
the Board of Directors and the interested public. 

5. Purpose of Study 


To provide interval estimates of the elasticity of demand for elec- 
tricity in Ontario with respect to income and price, and of the 
cross-elasticities with respect to the price of alternative sources 
of energy. 

6. Scope of Study 


The Committee will determine interval estimates for price, cross- 
price, and income elasticities of residential, commercial, and in- 
dustrial electricity customers in Ontario by means of: 


a. the development and application of a comprehensive eco- 
nometric model for residential and commercial customers; 


b. an intensive study of industrial customers’ demand; and 


c. acritique of studies done elsewhere. 


7. Criteria for Evaluation 


The results of this study will form an integral part of the concur- 
rent analyses undertaken by the Impact Committee. 


SCHEDULE D: TERMS OF REFERENCE OF THE IMPACT 
COMMITTEE 


1. Subject 
Impact of Changes in the Costing and Pricing of Electricity. 


2. Authority . 


The General Manager of Finance and the General Manager of 
Marketing and Regions through the Electricity Costing and Pric- 
ing Steering-Committee. 
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3. Reporting-Responsibility 


The Impact Co-ordinator, through the Project Director, to the 
Electricity Costing and Pricing Steering-Committee. 


4. Reporting-Style 


The report will be written keeping in mind the requirements of 
the Board of Directors and the interested public. 


5. Purpose of Study 


To study the impact on customers and the economy of changes 
in the costing and pricing of electricity in Ontario. 


6. Scope of Study 


To determine the theoretical and practical principles and me- 
thods for assessing the impact on customers and the socio-e- 
conomy of changes in costing and pricing in the short and 
longer term. To provide advice and counsel with respect to im- 
pacts of other study teams in the Costing and Pricing Project. 
To test impacts of the final recommendations of the other stud- 
ies in the project. To provide recommendations with respect to 
implementation. 


7. Criteria for Evaluation 


Current principles and methods of evaluating impact on custom- 
ers, the environment, and the economy will be examined. Possi- 
ble new methods and models of impact evaluation that would be 
compatible with future technology and social environment will 
be identified. The principles and methods used by other corpo- 
rations considered leaders in this field will be evaluated. The 
recommendations should provide the best amalgam or trade- 
offs among socio-economic, environmental, and customer con- 
siderations. 


8. Timing 


Because of the commitment made by the Corporation to the 
Minister of Energy, the study is to be completed by 31 Decem- 
ber 1975. A discussion paper on the methods under review 
should be available by 20 June 1975. 


66 


Fa 


ii als 


is a. Oe 
ag ity 


